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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more record components which give regurgitation energy to recording ink, and two or 
more passage which stores the recording ink which receives said regurgitation energy, In the ink jet 
recording head which comes to have two or more record component substrates which have the feed 
hopper which supplies said recording ink to said two or more passage, and two or more deliveries which 
counter said record component, are prepared and carry out the regurgitation of said recording ink While 
the distance between said record component in said at least one record component substrate and said 
delivery differs from the distance between said record component in said other record component 
substrates, and said delivery The ink jet recording head characterized by the liquid regurgitation 
methods by both record component differing. 

[Claim 2] The distance between said record component in said record component substrate with which 
the distance between said record component in said record component substrate with which the liquid 
of a black system is supplied as said recording ink, and said delivery is relatively long with a substrate, 
and the liquid of a color system is supplied as said recording ink, and said delivery is a short ink jet 
recording head according to claim 1 relatively. 

[Claim 3] The discharge quantity of said recording ink breathed out from said delivery of said record 
component substrate with which there is much discharge quantity of said recording ink breathed out 
from said delivery of said record component substrate with which the liquid of a black system is supplied 
as said recording ink relatively, and the liquid of a color system is supplied as said recording ink is few 
ink jet recording heads according to claim 2 relatively. 

[Claim 4] Th$ array consistency of said record. component in said record component substrate with 
which the liquid of a color system is supplied as said recording ink is an ink jet recording head according 
to claim 3 characterized by being twice [ about ] the array consistency of said record component in said 
record component substrate with which the liquid of a black system is supplied as said recording ink. 
[Claim 5] The ink jet recording head according to claim 4 by which said two or more record component 
substrates are mounted in the same base material. 

[Claim 6] An ink jet recording head according to claim 5 with the coefficient of thermal expansion and 
the thermal conductivity of said support substrate almost equal to the coefficient of thermal expansion 
and the thermal conductivity of said 1st substrate and 2nd substrate. 

[Claim 7] While bringing foaming to said recording ink by actuation of said record component, the liquid 
regurgitation method by said record component of said record component substrate with which the 
liquid of a black system is supplied as said recording ink The liquid regurgitation method by said said 
record component of said record component substrate with which it is the regurgitation method with 
which the air bubbles formed of this foaming carry out defoaming, and disappear, and the liquid of a color 
system is supplied as said recording ink The ink jet recording head according to claim 2 which is the 
regurgitation method which the air bubbles formed of this foaming when foaming was brought to said 
recording ink by actuation of said record component open for free passage with external atmospheric air 
from said delivery. 

[Claim 8] It is the ink jet recording head according to claim 1 from which the distance between said 
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record components and said deliveries differs by differing from said record component substrate of 
others [ have the delivery formation member by which said two or more record component substrates 
have been arranged on the same flat surface and by which the laminating is substantially carried out on 
the substrate of the same thickness, and this substrate, and / substrate / said / at least one / record 
component / height / of said delivery formation member ]. 

[Claim 9] The ink jet recording head according to claim 1 which has the delivery formation member by 
which the laminating is carried out to the substrate with which each of two or more of said record 
component substrates allotted said two or more record components, and this substrate, and is 
characterized by forming two or more deliveries which carry out the regurgitation of said recording ink 
of optical patterning of said delivery formation member. 

[Claim 10] The ink jet recording head according to claim 9 whose distance between said record 
component in said record component substrate with which the liquid of a black system is supplied as 
said recording ink, and said delivery is 100 micrometers or less. 

[Claim 11] The ink jet recording head according to claim 3 which are VCI>VBk>=8 m/sec and 
VdBk>VdCI when set to VBk the regurgitation rate of said recording ink breathed out from said delivery 
of said record component substrate with which the liquid of a black system is supplied as said recording 
ink, set discharge quantity to VdBk, the regurgitation rate of said recording ink breathed out from said 
delivery of said record component substrate with which the liquid of a color system is supplied as said 
recording ink is set to VCI and discharge quantity is set to VdCI. 

[Claim 12] The distance between said record components and said deliveries of said record component 
substrate with which the liquid of a black system is supplied as said recording ink OHBk, The distance 
between said record components and said deliveries of said record component substrate with which 
distance between said record component and said delivery formation member is set to hBk, and the 
liquid of a color system is supplied as said recording ink OHCI, The ink jet recording head according to 
claim 2 which are hBk>hCI and OHBk>hBkx2 when distance between said record component and said 
delivery formation member is set to hCI. 

[Claim 13] The recording device which has an ink jet recording head given in any 1 term of claims 1-12, 
and two or more ink tanks which supply said recording ink to said two or more record component 
substrates, respectively. 

[Claim 14] The recording device of claim 13 with which the electric energy supplied to said two or more 
record components of two or more of said record component substrates is supplied from the same 
power source. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the recording apparatus which breathes out recording 
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Ink, such as ink, from a delivery, forms a drop, and performs record actuation, and the ink jet recording 
head used for it. In addition, the ink jet recording head of this invention is applicable to equipments, such 
as a copying machine besides a common printing equipment, facsimile which has communication system, 
and a word processor which has the print section, and the industrial recording device further combined 
with various processors complexly. 
[0002] 

[Description of the Prior Art] An ink jet recording device is the so-called recording device of a non 
impact recording method, and has the description which said what is recorded to high-speed record and 
various record media that it is possible and the noise in record hardly arises. Since it is such, the Inkjet 
recording device is widely adopted as equipment which bears the recording mechanism of a printer, a 
copying machine, facsimile, a word processor, etc. 

[0003] Irradiate electromagnetic waves, such as a thing, laser, etc. using electric machine conversion 
objects, such as a piezo-electric element, as a typical ink regurgitation method in the recording head 
carried in such an ink jet recording device, they are made to generate heat, ink is heated by the electric 
thermal-conversion component which has the thing which makes an ink droplet breathe out in the 
operation by this generation of heat, or an exoergic resistor, and the thing which makes an ink droplet 
breathe out according to an operation of film boiling is known. The ink jet recording head using an 
electric thermal-conversion component Prepare an electric thermal-conversion component in the 
recording ink interior of a room, and heat energy is given to ink by supplying the electric pulse which 
serves as a record signal at this, and making it generate heat. The cellular pressure at the time of 
foaming of the recording ink produced by the phase change of the recording ink at that time (at the time 
of ebullition) is used. A minute ink droplet is made to breathe out from a minute delivery, and it records 
to a record medium, and has the supply system which generally supplies ink to the ink jet record nozzle 
for carrying out the regurgitation of the ink droplet, and this nozzle. 

[0004] An output of a high-definition alphabetic character and a high-definition image is possible for the 
recording device equipped with such an ink jet recording head at low cost. 

[0005] Produced and cheated out of film boiling into the liquid, the drop was made to breathe out with 
formation (generating, growth, defoaming, dissipation) of air bubbles from the advantage which can 
output a color-print by the low price from the former, and the printer by which the bubble jet method 
(BJ method is called hereafter) based on the regurgitation principle of the Bubble Jet of the Canon, Inc. 
proposal which is an applicant for this patent became. in use occupies most commercial scenes. Bubble 
Jet is used for this printer in common with each head section which carries out the regurgitation of the 
black ink as a black system liquid and cyanogen, a Magenta, and the color system liquid of yellow. 
[0006] Generally, numerically, from the high-definition inclination, it increases from 64 pieces and 128 
pieces, 256 etc. pieces, etc. are used, and the delivery of each head section is "dpi" said with the 
number of deliveries per inch, and is arranged by high density, such as 300dpi and 600dpi. Although the 
heating element as an electric thermal-conversion object arranged to these deliveries answers by 
pulse-actuation of "lOmicrosec order from ec order several microseconds and forms the air bubbles by 
film boiling, since it is RFHike and can drive, it attains a high-speed print and high-definition formation, 
and is in the inclination which the heating element driven to per unit time amount increases in recent 
years. 

[0007] On the other hand, as amelioration of said Bubble Jet, as a new method which the applicant for 
this patent proposed, a drop is made to fixed-ize and the printer using the atmospheric-air free passage 
method which made the regurgitation of a minute drop possible, and the so-called bubble through jet 
method (a BTJ method is called hereafter) is thrown into the commercial scene by making atmospheric 
air open said air bubbles for free passage. This printer also had the same black as said printer, cyanogen, 
a Magenta, and the head section for each colors of yellow, and has attained the high-definition print 
based on reservation of the stability discharge quantity of a minute drop by using a BTJ method in 
common, respectively. The advantage of this print is as follows. 
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10008] In order to attain high definition color record equivalent to a film photo, it is required for extent 
(there is no granular feeling) whose dot cannot be seen in the paper to form a small dot, and the drop of 
color ink is set as about 5 pl(s) (a pico liter, 10 - 121.), 40-50 micrometers of diameters of a dot, 
resolution 600x1200 - 1200x1200dpi (unit dpi indicates number of dots per inch to be) extent. Moreover, 
when it considers raising the resolution and sharpness of an alphabetic character also about black ink, it 
is necessary to form a small dot in the paper by the small drop. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the case of black ink, the so-called solid printing 
which smears away the whole predetermined region surface other than records, such as an alphabetic 
character, is performed in many cases. When the regurgitation of a minute drop performs such solid 
printing, it is in the inclination for the count of the regurgitation to increase and for chart lasting time to 
become long. Then, it is desirable to make the drop of the black ink of big amount of drops 30pl, 80 
micrometers of diameters of a dot, and resolution 600dpi extent form and breathe out compared with 
color ink. 

[0010] Thus, when the magnitude and the amount of a drop were changed in color ink (cyanogen, a 
Magenta, yellow) and black ink, increasing delivery area or performing a passage design etc. was known, 
but when seen from the whole printer, a new technical problem occurred. 

[0011] namely, the impact precision of color ink same when the design for performing minute drop 
formation of a color is performed to the black using said BJ method, cyanogen, a Magenta, and each 
head section of yellow as impact precision [ as opposed to / dispersion in a regurgitation rate or 
discharge quantity occurs, and / the space of the drop of black ] — or an inclination worse than it will 
be shown. 

[0012] On the other hand, although it can be coped with by enlarging the heater of an electric thermal- 
conversion object, and enlarging delivery area if you are going to make it increase the amount of drops 
of black to the black using said BTJ method, cyanogen, a Magenta, and each head section of yellow, 
drive frequency will not be able to be raised but Myst at the time of the regurgitation will increase. 
[0013] A limitation occurs in the number of heaters which can be used, and it is impossible moreover, 
for the former and the latter to use the head of high density efficiently as the number of heater 
actuation per unit time amount in the case of using for a printer and driving increases, although the 
design of a head section simple substance is possible. And even if seen from a viewpoint of the 
reservation more than the predetermined level of a regurgitation rate,,and the stability of discharge 
quantity, difficulty occurred for both black and color to also collect into the level with which are 
satisfied of each target as a printer. Of course, although it is possible, since it will become very 
expensive or the whole printer is enlarged, it is not realistic to design a printer, and using two or more 
power sources. [ enlarging a power source ] 

[0014] When this invention persons pursued the regurgitation of black system ink, and the regurgitation 
of color system ink in discharge quantity, a regurgitation rate, and stability not from a discharge-head 
simple substance but from the synthetic standpoint, they are changing the regurgitation method itself 
and resulted [ from such examination ] in the knowledge that the problem with which the above- 
mentioned disagrees is solvable. 

[0015] Moreover, it pursues also about the manufacture approach for satisfying further the configuration 
of the head section from the viewpoint of the compactability of the head section to a printer, and the 
precision of wearing nature, the knowledge of communalization both datum level is acquired, and it came 
to obtain this. 

[0016] Then, the object of this invention can attain the high-speed record which used black ink, and the 
high density and high definition record using color ink, and is to offer the ink jet recording head and 
recording device which can attain low-cost-izing, and a miniaturization and simplification of a 
configuration. 
[0017] 
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[Meahs for Solving the Problem] Two or more record components to which the description of this 
invention gives regurgitation energy to recording ink, Two or more passage which stores the recording 
ink which receives regurgitation energy; and the feed hopper which. supplies recording ink to two or more 
passage/In the ink jet recording head which comes to have two or more record component substrates 
which have two or more deliveries which carry out the regurgitation of the recording ink which 
countered said record component and was prepared While the distance between the record components 
and deliveries in at least one record component substrate differs from the distance between the record 
components and deliveries in other record component substrates, it is in the place where the liquid 
regurgitation methods by both record component differ. 

[0018] The distance between the record components and deliveries in the record component substrate 
with which the liquid of a black system is supplied as recording ink is relatively long, and it is desirable 
that the distance between the record components and deliveries in the record component substrate 
with which the liquid of a color system is supplied as recording ink is relatively short. 
[0019] Moreover, there is much discharge quantity of the recording ink breathed out from the delivery of 
a record component substrate to which the liquid of a black system is supplied as recording ink 
relatively, and it is desirable that there is little discharge quantity of the recording ink breathed out from 
the delivery of a record component substrate to which the liquid of a color system is supplied as 
recording ink relatively. 

[0020] Furthermore, by using the array consistency of the 2nd record component of the 2nd substrate 
for carrying out the regurgitation of the amount of drops of the color below one half from the amount of 
drops of black as the 1st component of the 1st substrate for carrying out the regurgitation of the 
amount of drops of black twice the array consistency of record High-speed printing can be attained 
without being the same period, being able to carry out heating actuation of the 1st record component 
for blacks, and the 2nd record component for colors, and dropping endurance on an easy configuration. 
[0021] While solid printing etc. can carry out by making the recording ink of black breathe out as a large 
drop at high speed according to such a configuration, high definition high definition record is attained by 
making the recording ink of a color breathe out as a small drop. 

[0022] Furthermore, while bringing foaming to recording ink by actuation of a record component, the 
liquid regurgitation method by the record component of the record component substrate with which the 
liquid of a black system is supplied as recording ink The liquid regurgitation method by the record 
component of the record component substrate with which it is the regurgitation method with which the 
air bubbles formed of this foaming carry out defoaming, and disappear, and the liquid of a color system is 
supplied as recording ink In case foaming is brought to recording ink by actuation of a record component, 
it is desirable that it is the regurgitation method which the air bubbles formed of this foaming open for 
free passage outside from a delivery. 

[0023] According to this configuration, outside, after making the recording ink of a color breathe out, 
since the oscillation of the meniscus at the time of recess and defoaming is small, a refill is performed 
promptly outside and a blowing pressure contributes to high-speed record. 

[0024] It has the substrate of the same thickness and the delivery formation member by which the 
laminating is carried out on this substrate by which two or more record component substrates have 
been arranged on the same flat surface, and when the height of a delivery formation member differs 
from other record component substrates, as for at least one record component substrate, it is 
substantially desirable that the distance between a record component and a delivery differs. 
[0025] Furthermore, other descriptions of this invention have the delivery formation member by which 
the laminating is carried out to the substrate with which each of two or more record component 
substrates allotted two or more record components, and this substrate, and are in the place in which 
two or more deliveries which carry out the regurgitation of the recording ink are formed of optical 
patterning of a delivery formation member. 

[0026] It is desirable that the distance between the record components and deliveries in the record 
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'component substrate with which the liquid of a black system is supplied as recording ink is 100 
micrometers or less. 

[0027] When set to VBk the regurgitation rate of the recording ink breathed out from the delivery of a 
record component substrate to which the liquid of a black system is supplied as recording ink, set 
discharge quantity to VdBk, the regurgitation rate of the recording ink breathed out from the delivery of 
a record component substrate to which the liquid of a color system is supplied as recording ink is set to 
VCI and discharge quantity is set to VdCI, it is desirable that they are VCI>VBk>=8 m/sec and 
VdBk>VdCI. 

[0028] The distance between the record components of a record component substrate and deliveries to 
which the liquid of a black system is supplied as recording ink OHBk, When distance between a record 
component and a delivery formation member is set to hBk and distance between OHCI, a record 
component, and a delivery formation member is set to hCI for the distance between the record 
components of a record component substrate and deliveries to which the liquid of a color system is 
supplied as recording ink, The recording apparatus of this invention with desirable it being hBk>hCI and 
OHBk>hBkx2 has the ink jet recording head of one of the above mentioned configurations, and two or 
more ink tanks which supply recording ink to two or more record component substrates, respectively. 
[0029] It is desirable that the electric energy supplied to two or more record components of two or 
more record component substrates is supplied from the same power source. 

[0030] It is desirable that two or more record component substrates are mounted in the same base 

material. 

[0031] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. 

[0032] Drawing 1 - drawing 4 are drawings explaining each configuration and each relation of the 
suitable head cartlidge to which this invention is carried out or applied, a recording head, and an ink tank. 
Hereafter, each component is explained with reference to these drawings. 

[0033] As the recording head (ink jet recording head) of this operation gestalt shown in drawing 1 and 2, 
it is one component which constitutes a record head cartlidge, and the record head cartlidge consists of 
a recording head and an ink tank formed in the recording head free [ attachment and detachment ]. A 
recording head carries out the regurgitation of the ink (recording ink) supplied from an ink tank from a 
delivery according to recording information. 

[0034] This record head cartlidge is removable tocarriage while fixed support is carried out by the 
positioning means and electric contact of carriage (un-illustrating) which are laid in the body of an ink 
jet recording apparatus. Four of the for the object for the ink of black, the object for the ink of cyanogen, 
the object for the ink of a Magenta, and for the ink of yellow in an ink tank are prepared. Thus, each of 
an ink tank can detach and attach freely to the seal rubber H1800 side to a recording head, and when 
each ink tank is exchangeable, the running cost of printing in an ink jet recording device is reduced. 
[0035] Next, order is explained later on in more detail for every component which constitutes the 
recording head. 

[0036] (1) The recording head recording head H1001 is a recording head of the side shooter mold of the 
Bubble Jet which records using the electric thermal-conversion object (record component) which 
generates the heat energy for producing film boiling to ink according to an electrical signal. 
[0037] The recording head H1001 consists of a record component unit H1002, an ink supply unit 
(recording ink supply means) H1003, and a tank electrode holder H2000, as shown in the decomposition 
perspective view of drawing 2 . 

[0038] Furthermore, the record component unit H1002 It consists of the 1st record component 
substrate H1100, the 2nd record component substrate H1101, the 1st plate (1st supporter material) 
H1200, an electric wiring tape (flexible wiring substrate) H1300, an electric contact substrate H2200, and 
the 2nd plate (2nd supporter material) H1400. Moreover, the ink supply unit H1003 consists of the ink 
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feedzone material H1500, the passage formation member H1600, a joint-seal member H2300, a filter 
H1 700, and seal rubber H1 800. 

[0039] (1-1) Record component unit drawing 3 is the perspective view which carried out the solution in 
part, in order to explain the configuration of the 1st record component substrate H1100. Electric wiring, 
such as aluminum which supplies power to two or more record components (electric thermal-conversion 
component) H1103 for the 1st record component substrate H1100 to carry out the regurgitation of the 
ink to one side of the Si substrate H1 110 with a thickness of 0.5-1 mm and each electric thermal- 
conversion component H1 103, is formed by the membrane formation technique. And while two or more 
ink passage corresponding to this electric thermal-conversion component H1103 and two or more 
deliveries H1107 are formed by the photolithography technique, it is formed so that the ink feed hopper 
H1 102 for supplying ink to two or more ink passage may carry out opening to the field (rear face) of an 
opposite hand. Moreover, the record component substrate H1100 is being pasted up and fixed to the 1st 
plate H1 200, and the ink feed hopper H1102 is formed here. Furthermore, the 2nd plate H1400 which has 
opening is being pasted up and fixed to the 1st plate H1200, and through this 2nd plate H1 400, it is held 
so that the electric wiring tape H1300 may be electrically connected to the record component substrate 
H1100. This electric wiring tape H1300 impresses the electrical signal for carrying out the regurgitation 
of the ink to the record component substrate H1 100, it has the electric wiring corresponding to the 
record component substrate H1100, and the external signal input terminal H1301 which is located in this 
electric wiring section and receives the electrical signal from the body of a printer, and this external 
signal input terminal H1301 is being positioned and fixed to the tooth-back side of the ink feed zone 
material H1500. 

[0040] The ink feed hopper H1 102 is formed by methods of having used the crystal orientation of Si, 
such as anisotropic etching and sandblasting. That is, when the Si substrate H1110 has <100> in the 
direction of a wafer side and has the crystal orientation of <1 1 1> in the thickness direction, etching may 
be advanced at the include angle of about 54.7 degrees by the anisotropic etching by alkali systems 
(KOH, TMAH, hydrazine, etc.). This etches into the desired depth and the ink feed hopper H1102 which 
consists of penetration opening of a long groove is formed. On both sides of the ink feed hopper Hi 102, 
one train of electric thermal-conversion components H1103 is alternately arranged by each both sides, 
respectively. Electric wiring, such as aluminum which supplies power to the electric thermal-conversion 
component H1103 and the electric thermal-conversion component H1 103, is formed by the membrane 
formation technique. Furthermore, the electrode H1104 for supplying power to said electric wiring is 
arranged on both the outsides of the electric thermal-conversion component H1103, and the bumps 
H1105, such as Au, are formed in the electrode H1104 by heat ultrasonic bonding, and on the Si 
substrate H1110, the ink passage wall H1106 and delivery H1107 for forming the ink passage 
corresponding to the electric thermal-conversion component H1103 are alike with a resin ingredient with 
a photolithography technique, and are formed,, and the delivery group H1108 is formed. Since the electric 
thermal-conversion component H1103 is countered and the delivery H1107 is formed, the ink supplied 
from the ink feed hopper H1 102 is breathed out from a delivery H1 107 with the air bubbles generated 
according to the exothermic effect of the electric thermal-conversion component H1 103. 
[0041] Moreover, drawing 4 is the perspective view which carried out the solution in part, in order to 
explain the configuration of the 2nd record component substrate H1 101. The 2nd record component 
substrate H1101 is a record component substrate for making the ink of three colors breathe out, and 
three ink feed hoppers H1102 arrange it in parallel, it is formed, and the electric thermal-conversion 
component H1103 and the ink delivery H1107 are formed in the both sides each ink feed hopper H1102 
of whose was pinched. The ink feed hopper H1102, the electric thermal-conversion component H1103, 
electric wiring, an electrode H1104, etc. are formed in the Si substrate H1110 as well as the 1st record 
component substrate H1100, and ink passage and the ink delivery H1107 are formed of the 
photolithography technique with the resin ingredient on it. And the 1st plate H1200 is formed in the 
degree by which the bumps H1105, such as Au, are formed in the electrode H1104 for supplying power 
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to electric wiring like the 1st record component substrate H1100 with the alumina (aluminum 203) 
ingredient with a thickness of 0.5-1 Omm. In addition, the ingredient of the 1st plate H1200 may be made 
from the ingredient which has a coefficient of linear expansion equivalent to the coefficient of linear 
expansion of the ingredient of the record component substrate H1100, and has the thermal conductivity 
more than the thermal conductivity of record component substrate H1100 ingredient, an EQC, or an 
EQC, without being restricted to an alumina. The ingredients of the 1st plate H1200 may be any among 
silicon (Si), alumimium nitride (AIN), a zirconia, silicon nitride (Si3N4), silicon carbide (SiC), molybdenum 
(Mo), and a tungsten (W). The ink free passage opening H1201 for supplying the ink of black to the 1st 
plate H1200 at the 1st record component substrate H1100, The ink free passage opening H1201 for 
supplying the ink of cyanogen, a Magenta, and yellow to the 2nd record component substrate H1101 is 
formed. The ink feed hopper H1102 of a record component substrate corresponds to the ink free 
passage opening H1201 of the 1st plate H1200, respectively. And adhesion immobilization is improved 
the 1st record component substrate H1100 and the 2nd record component substrate H1101 by location 
precision to the 1st plate H1200, respectively. The 1st adhesives used for adhesion have low curing 
temperature at hypoviscosity, and what hardens for a short time, and has a comparatively high degree of 
hardness after hardening, and has ink-proof nature is desirable. Those 1st adhesives are the heat-curing 
adhesives which used the epoxy resin as the principal component, and the thickness of this 1st glue line 
has desirable 50 micrometers or less. 

[0042] The electric wiring tape H1300 impresses the electrical signal for carrying out the regurgitation of 
the ink to the 1st record component substrate H1100 and the 2nd record component substrate H1101. 
Two or more device holes H1 and H2 for this electric wiring tape H1300 to incorporate each record 
component substrate H1100 and H1101 (opening), The electrode terminal H1302 corresponding to the 
electrode H1104 of each record component substrate H1100 and H1101, It has the electrode terminal 
area for performing the electric contact substrate H2200 and electrical installation which have the 
external signal input terminal H1301 for being located in the edge of this electric wiring tape H1300, and 
receiving the electrical signal from the printer main frame. This electrode terminal area and the 
electrode lead H1302 are connected with the circuit pattern of continuous copper foil. As for this 
electric wiring tape H1300, wiring consists two-layer structure of a flexible wiring substrate with which 
the nothing surface is covered with the resist film. In this case, the back up plate pastes up and 
improvement in smoothness is achieved at the rear-face side (outside surface side) of the external 
signal input terminal H1301. As the back up plate, the ingredient which has thermal resistance, such as 
0.5-2mm glass epoxy and aluminum, for example is used. 

[0043] The electric wiring tape H1 300, the 1st record component substrate H1100, and the 2nd record 
component substrate H1101 are connected electrically, respectively, and, as for a connection method, 
electric junction of the bump H1105 on the electrode H1104 of a record component substrate and the 
electrode lead H1302 of the electric wiring tape H1 300 is carried out by heat ultrasonic bonding. 
[0044] The 2nd plate H1 400 is the plate-like part material with a thickness of 0.5-1 mm of one sheet, for 
example, is formed with metallic materials, such as ceramics, such as an alumina (aluminum 203), and 
aluminum, SUS. However, the ingredient of the 2nd plate H1400 may be an ingredient which is not 
limited to these, and has a coefficient of linear expansion equivalent to the record component 
substrates H1 100 and H1101 and the 1st plate H1200, and has those thermal conductivity and thermal 
conductivity more than an EQC. 

[0045] And the 2nd plate H1400 is a configuration which has bigger opening than the dimension of the 
1st record component substrate H1100 by which adhesion immobilization was carried out, and the 2nd 
record component substrate H1101 on the 1st plate H1200, respectively. Moreover, the 1st plate H1200 
is pasted by the 2nd glue line H1203, and adhesion immobilization of the rear face of the electric wiring 
tape H1300 is carried out by the 3rd glue line H1306 so that the electrical connection of the 1st record 
component substrate H1100 and the 2nd record component substrate H1101, and the electric wiring 
tape H1300 can be carried out superficially. 
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10046] The electrical connection parts of the 1st record component substrate H1100 and the 2nd 
record component substrate H1101, and the electric wiring tape H1300 were closed with the 1st 
encapsulant (un-illustrating) and 2nd encapsulant, and have protected the electrical connection part 
from the corrosion and the external impact in ink. The 1st encapsulant mainly closes the periphery part 
of a record component substrate the rear-face side of the connection of the electrode terminal H1302 
of an electric wiring tape, and the bump H1 105 of a record component substrate, and the 2nd 
encapsulant is closing the side front of said connection. 

[0047] Furthermore, thermocompression bonding of the electric contact substrate H2200 which has the 
external signal input terminal H1301 for receiving the electrical signal from the printer main frame is 
carried out to the edge of the electric wiring tape H1300 using an anisotropy electric conduction film 
etc., and it is electrically connected to it. 

[0048] And the electric wiring tape H1300 is bent along one side face of the 1st plate H1200 and the 
2nd plate H1400, and is pasted up on the side face of the 1st plate H1200 by the 3rd glue line H1306 at 
the same time it pastes the 2nd plate H1400. Its viscosity is low, and what has ink-proof nature is 
desirable while the 2nd adhesives can form the 2nd thin glue line H1203 in the contact surface. 
Moreover, the 3rd glue line H1306 is a heat-curing adhesives layer with a thickness of 100 micrometers 
or less which used the epoxy resin as the principal component. 
[0049] (1-2) Ink supply unit (recording ink supply means) 

The ink feed zone material H1500 is formed for example, by resin shaping. It is desirable to use the resin 
ingredient which mixed the glass filler 5 to 40% in order to raise geometrical rigidity for this resin 
ingredient. 

[0050] As shown in drawing 1 and drawing 2 , the ink feed zone material H1500 held for an ink tank, 
enabling free attachment and detachment is one component part of the ink supply unit H1003 for leading 
ink to the record component unit H1002 from an ink tank, ultrasonic welding of the passage formation 
member H1600 is carried out, and the ink passage H1501 from an ink tank to the 1st plate H1200 is 
formed. Moreover, the joint section which engages with an ink tank is equipped with seal rubber H1800, 
in order for the filter H1700 for preventing penetration of the dust from the outside to be joined by 
joining and to prevent evaporation of the ink from the joint section further. 

[0051] Moreover, the direction of X for positioning the wearing guide H1601 for showing the carriage of 
the body of an ink jet recording apparatus to a stowed position to a record head cartlidge and a record 
head cartlidge to the engagement section for carrying out wearing immobilization by the head set lever 
at carriage and the predetermined stowed position of carriage (the carriage scan direction) dashed, the 
section H1509 and the direction (the archive-medium conveyance direction) of Y dashed, the section 
H1510 and a Z direction (ink discharge direction) dashed, and it has the section H1511. Moreover, it has 
the terminal fixed part H1512 which carries out positioning immobilization of the electric contact 
substrate H2200 of the record component unit H1002, two or more ribs are prepared in the terminal 
fixed part H1512 and its perimeter, and the rigidity of the field which has the terminal fixed part H1512 is 
raised. 

[0052] (1-3) A recording head is completed by combining the record component unit H1002 with the ink 
supply unit H1003, and combining with the tank electrode holder H2000 further as shown in drawing 2 of 
association place ** of a recording head unit and an ink supply unit. Association is performed as follows. 
[0053] in order to make ink free passage opening (ink free passage opening H1201 of the 1st plate 
H1200) of the record component unit H1002, and ink free passage opening (ink free passage opening 
H1602 of the passage formation member H1600) of the ink supply unit H1003 open for free passage so 
that ink may not leak, each member is stuck by pressure through the joint-seal member H2300 — as — 

bis it fixes by H2400. Under the present circumstances, the record component unit H1002 is 

positioned and fixed to coincidence by accuracy to the criteria location of the direction of X of an ink 
supply unit, the direction of Y, and a Z direction. 

[0054] And the electric contact substrate H2200 of the record component unit H1002 is positioned by a 
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terminal gage pin (two places) and the terminal locating hole (two places), and is fixed to one side face 
of the ink feed zone material H1500. Although fixed by closing the terminal gage pin prepared in the ink 
feed zone material H1500 as the fixed approach, for example, you may fix using other fixed means. 
[0055] A recording head H1001 is completed by carrying out fitting of the joint hole and bond part with a 
tank electrode holder of the ink feed zone material H1500 to the tank electrode holder H2000 
furthermore, and joining together. That is, the recording head is constituted by combining the tank 
electrode-holder section which consists of the ink feed zone material H1500, a passage formation 
member H1600, a filter H1700, and seal rubber H1800, and the record component section which consists 
of the record component substrates H1100 and H1101, the 1st plate H1200, a wiring substrate H1300, 
and the 2nd plate H1400 by adhesion etc. The final drawing is shown in drawing 8 . 

[0056] (2) Like record head cartlidge point **, the corresponding ink of a color is contained inside each 
ink tank. Moreover, ink free passage opening for supplying the ink in an ink tank to a recording head is 
formed in each ink tank. For example, if a recording head is equipped with an ink tank, the pressure 
welding of the ink free passage opening of an ink tank will be carried out to the filter H1700 prepared in 
the joint section of a recording head, and the ink in an ink tank will be supplied to the 1st record 
component substrate H1100 through the 1st plate H1200 through the ink passage H1501 of a recording 
head from ink free passage opening. 

[0057] And ink is supplied to a foaming room with the electric thermal-conversion component H1103 
and a delivery H1107, and it is breathed out towards the record form which is recorded media by the 
heat energy given to the electric thermal-conversion component H1103. 

[0058] The example 1 of [example 1] this invention is explained with reference to drawing 5 -12. 

[0059] Drawing 5 is important section decomposition type section drawing of the record component unit 

H1002, and drawing 6 is important section type section drawing. 

[0060] As shown in drawing 5 , the electric wiring tape H1300 is a configuration which says copper foil 
H1300b in base film H1300a of polyimide, and the medium, and it says to a background as solder resist 
H1300c by the bonding area circumference having a three-tiered structure on a side front. The device 
hole (opening) H1 where the 1st record component substrate H1100 is inserted, and the device hole H2 
where the 2nd record component substrate H1101 is inserted were established in this electric wiring 
tape H1300, the inner lead (electrode lead) H1302 connected with the bump H1005 of the record 
component substrates H1100 and H1101 was gold-plated, and it has exposed to it. 
[0061] Hereafter, the manufacture approach of therecord component unit of this example is explained 
in order of a process with reference to drawing 9 and drawing 10 . 

[0062] First, the manufacture approach of the 1st and 2nd record component substrates is shown. 
[0063] From drawing 10 , drawing 16 is a ** type Fig. to show the fundamental mode of the record 
component substrate (ink jet recording head) of the 1st and 2, and the configuration and an example of a 
fabrication sequence of the ink jet recording head concerning this invention are shown. 
[0064] First, in this mode, the substrate 1 which consists of glass as shown, for example in drawing 10 , 
the ceramics, plastics, or a metal is used. 

[0065] Such a substrate 1 can be used without being limited to the configuration, especially 
construction material, etc., if it may function as a base material of the ingredient layer which functions 
as a part of liquid flow channel configuration member, and forms below-mentioned ink passage and a 
below-mentioned ink delivery. On the above-mentioned substrate 1, number arrangement of the request 
of the ink regurgitation energy generation components 2, such as an electric thermal-conversion 
component or a piezoelectric device, is carried out. By such ink regurgitation energy generation 
component 2, the regurgitation energy for making a recording ink globule breathe out is given to liquid 
ink, and record, is performed. Incidentally, when an electric thermal-conversion component is used as the 
above-mentioned ink regurgitation energy generation component 2, and this component heats nearby 
recording ink, a change of state is made to occur in recording ink, and regurgitation energy is generated. 
Moreover, for example, when a piezoelectric device is used, regurgitation energy is generated by the 
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'mechanical oscillation of this component. 

[0066] In addition, the electrode 8 for a control signal input for operating these components is 
connected to these components 2. Moreover, although various stratum functionale, such as a protective 
layer, is generally prepared for the purpose of improvement in the durability of these regurgitation 
energy generation component, preparing such stratum functionale also in this invention, of course does 
not interfere at all. 

[0067] In drawing 10 , the opening 3 for ink supply is beforehand formed on the substrate 1, and the 
gestalt which supplies ink from substrate back was illustrated. In formation of this opening 3, if it is the 
means which can form a hole in a substrate 1, any approach can be used. For example, you may form in 
mechanical means, such as a drill, and light energies, such as laser, may be used. Moreover, a resist 
pattern etc. may be formed in a substrate 1 and you may etch into it chemically. 
[0068] Of course, an ink feed hopper may not be formed in a substrate 1, but it may form in a resin 
pattern, and you may prepare in the same field as an ink delivery to a substrate 1. 
[0069] Subsequently, as shown in drawing 1 1 , the ink passage pattern 4 is formed by the resin which 
can dissolve on the substrate 1 containing the above-mentioned ink regurgitation energy generation 
components. Although a means to form with a photosensitive ingredient as most general means is 
mentioned, formation is possible also with means, such as screen printing. When using a photosensitive 
ingredient, since an ink passage pattern can dissolve, the activity of the negative resist of a positive 
resist or a soluble change mold is possible. 

[0070] When using the substrate which prepared the ink feed hopper on the substrate as the approach 
of formation of a resist layer, it is desirable to dissolve this photosensitive ingredient in a suitable 
solvent, to apply and dry on films, such as PET, to create a dry film, and to form by lamination. As an 
above-mentioned dry film, vinyl ketone system photodisintegration nature high molecular compounds, 
such as poly methyl isopropyl ketone and a polyvinyl ketone, can be used suitably. Because, these 
compounds are maintaining the property (coat nature) as a high molecular compound before an optical 
exposure, and it is because it is laminable easily also on the ink feed hopper 3. 

[0071] Moreover, packing removable at an after process to the ink feed hopper 3 may be arranged, and a 
coat may be formed by the usual spin coat method, the roll coat method, etc. 

[0072] Thus, on the resin ingredient layer 4 which carried out patterning of the ink passage and which 
can be dissolved, as shown in drawing 1 2 , the coat resin layer 5 is further formed by the usual spin coat 
method, the roll coat method, etc. Here, in the process which forms this resin layer 5, the property of 
not making the resin pattern which can dissolve transform etc. is needed. That is, when dissolving the 
coat resin layer 5 in a solvent and forming this on the resin pattern 4 which can dissolve on a spin coat, 
a roll coat, etc., it is necessary to choose a solvent so that the resin pattern 4 which can dissolve may 
not be dissolved. 

[0073] Next, the coat resin layer 5 used for this example is explained. As a coat resin layer 5, the thing 
of photosensitivity [ form / with an easily and sufficient precision / with photolithography / the ink 
delivery 3 ] is desirable. Definition for such a photosensitive coat resin layer 5 to carry out patterning of 
the detailed pattern of an ink delivery to the high mechanical strength as a structural material, adhesion 
with a substrate 1, and ink-proof nature simultaneously is required. For this reason, it has the 
reinforcement in which the cationic polymerization hardened material of an epoxy resin was excellent as 
a structural material, adhesion, and pair ink nature, and in ordinary temperature, if said epoxy resin is a 
solid-state-like, it has the outstanding patterning property. 

[0074] First, since the cationic polymerization hardened material of an epoxy resin has high crosslinking 
density (high [ Tg]) as compared with the usual acid anhydride or the hardened material by the amine, it 
shows the property which was excellent as structure material. Moreover, by using a solid-stateHike 
epoxy resin in ordinary temperature, diffusion into the epoxy resin of the polymerization initiation kind 
generated from the cationic initiator by optical exposure is suppressed, and an outstanding patterning 
precision and the outstanding configuration can be acquired. 
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t0075] As for the process which forms a coat resin layer on the resin layer which can dissolve, it is 
desirable to dissolve solid-state-like coat resin in a solvent in ordinary temperature, and to form with a 
spin coat method.* 

[0076] By using the spin coat method which is a thin-layer-coating technique, the coat resin layer 5 can 
be formed with a uniformly and sufficient precision, by the conventional approach, can shorten distance 
between the difficult ink discharge-pressure generating component 2 and an orifice, and can attain the 
small drop regurgitation easily. 

[0077] Here, in order to form at a flat on the resin layer 4 which can dissolve the coat resin layer 5, it 
becomes possible by being 30 - 70wt% concentration and dissolving coat resin by 40 - 60wt% 
concentration still more preferably to a solvent, at the time of a spin coat, to make coat resin layer 5 
front face into a flat. 

[0078] As a solid-state-like epoxy resin used for this example, the multi-induction epoxy resin which 
has an oxy-cyclohexane frame with molecular weight given in the reactant of the reactant of about 900 
or more things, and the ** BUROMGSU phenol A and EPIKUROHI drine compounds, a phenol novolak or 
o-cresol novolak, and EPIKUROHI drine compounds, JP,60-161973,A, JP,63-221 121,A, JP,64-9216,A, 
and JP,2-140219,A among the reactants of bisphenol A and EPIKUROHI drine compounds is raised. 
[0079] as the optical cationic initiator for stiffening the above-mentioned epoxy resin — aromatic series 
iodonium salt and aromatic series sulfonium salt [— J. ~ SP-150 of POLYMER SCI:Symposium No.56 
383-395 (1976) reference] or Asahi Denka Kogyo K.K. and SP-170 grade are mentioned. 
[0080] Subsequently, to the photosensitive coat resin layer 5 which consists of the above-mentioned 
compound, as shown in drawing 13 , pattern exposure is performed through a mask 6. The 
photosensitive coat resin layer 5 of this mode covers with a mask the part which is a negative mold and 
forms an ink delivery (the part which makes electric connection of course is also covered.). It doies not 
illustrate. . 

[0081] Pattern exposure can be suitably chosen from ultraviolet rays, Deep-UV light, an electron ray, an 
X-ray, etc. according to the sensitization field of the optical cationic initiator to be used. 
[0082] On wiring and Si wafer with which patterning of the record component was carried out, the 
nozzle material of this example applies resin on a spin coat, and it carries out patterning after that and it 
forms it. 

[0083] The pitch of the nozzle material used in this example is the same at Bk and the object for colors, 
changed a solvent and viscosity, respectively, and has realized different OH. 

[0084] If it describes in detail, by the epoxy resin, solvents, such as MIBK and a jig lime, were mixed to 
about 60%, and the nozzle material for colors will be carrying out and carrying out the spin coat of the 
viscosity to about 60 (mPa-s) extent once, and will have realized about 25-micrometer OH. Moreover, 
about Bk, it is that make a xylene etc. about 60% a solvent, and set viscosity to about 120 (mPa-s), and 
it carries out a spin coat in piles 3 times by the epoxy resin, and about 75-micrometer OH is realized. 
Patterning of behind a spin coat is carried out with the same equipment also as Bk color, and it is used 
as the head. 

[0085] Thus, although Bk and the wafer (wafer thickness is the same) of a color differ from nozzle 
material, it becomes patterning in nozzle material spreading with the same spinner and the same 
exposure machine is possible, and possible for there to be no need of using the thing of dedication, as a 
process, and to produce different OH at the same process. 

[0086] here, compared with the approach of stretching with a substrate by alignment being possible and 
creating an orifice plate separately using the conventional photolithography technique altogether, an old 
process can be boiled markedly and can raise precision. In this way, the photosensitive coat resin layer 
5 by which pattern exposure was carried out may heat-treat, in order to promote a reaction if needed. 
Here, since the photosensitive coat resin layer is constituted from ordinary temperature by the solid- 
state-like epoxy resin like the above-mentioned, diffusion of the cationic polymerization initiation kind 
produced in pattern exposure receives constraint, and can realize an outstanding patterning precision 
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and the outstanding configuration. 

[0087] Subsequently, the photosensitive coat resin layer 5 by which pattern exposure was carried out is 
developed using a suitable solvent, and as shown in drawing 14 , it forms an ink delivery. It is also 
possible to develop the resin pattern 4 which forms ink passage simultaneously here at the time of the 
development of an unexposed **** coat resin layer and which can be dissolved. Generally However, 
since [ that plurality is the same on a substrate 1, or since the head of a different gestalt is arranged 
and it is used as an ink jet recording head through a cutting process ], By developing only the 
photosensitive coat resin layer 5 selectively as a cure against a contaminant at the time of cutting, as 
shown in drawing 14 It is also possible to leave the resin pattern 4 which forms ink passage (for the dust 
generated at the time of cutting not to enter, since the resin pattern 4 remains in the liquid interior of a 
room), and to develop the resin pattern 4 after a cutting process ( drawing 15 ). Moreover, in this case, 
since Society for Cutting Up Men (development residue) generated when developing the photosensitive 
coat resin layer 5 is eluted with the resin layer 4 which can dissolve, residue does not remain in a nozzle. 
[0088] As mentioned above, when crosslinking density needs to be raised, postcure is performed by 
immersing and heating after this the photosensitive coat resin layer 5 in which ink passage and an ink 
delivery were formed in the solution containing a reducing agent. Thereby, the crosslinking density of the 
photosensitive coat resin layer 5 increases further, and the adhesion and ink-proof nature to a 
substrate become very good. Of course, even if it carries out immediately after the process which 
carries out immersion heating carrying out pattern exposure, developing the photosensitive coat resin 
layer 5 in this copper-ion content solution, and forming an ink delivery, it does not interfere at all, and it 
does not matter even if the resin pattern 4 which can (dissolve after that is eluted. Moreover, they may 
be heated immersion and a heating process being immersed and may heat-treat after immersion. 
[0089] Although it is useful if it is the matter which has a reduction operation as such: a reducing agent, 
the compound which contains copper ions, such as copper truffe RATO, copper acetate, and benzoic- 
acid copper, especially is effective. Also in said compound, especially copper truffe RATO shows very 
high effectiveness. An ascorbic acid is also still more useful in addition to said. 

[0090] Thus, electric junction (not shown) for driving the member 7 for ink supply and an ink discharge- 
pressure generating component is performed to the substrate in which the ink passage and the ink 
delivery which were formed were formed, and an ink jet recording head is formed ( drawing 16 ). 
[0091] In this embodiment, although the ink delivery was formed with photolithography, this invention 
can form an ink delivery also with the dry etching and the excimer laser by the oxygen plasma by 
changing a mask, without restricting to this. Since a substrate is protected by the resin pattern and gets 
damaged neither by laser nor the plasma in forming an ink delivery by the excimer laser or dry etching, it 
also becomes possible to offer a head with high precision and dependability. Furthermore, when forming 
an ink delivery with dry etching, an excimer laser, etc., the coat resin layer 5 can also apply a 
thermosetting thing besides a photosensitive thing. The record component substrate used for this 
example forms a bump in the state of the wafer with which H1 100 and H1101 (a color, Bk) use Si wafer 
(thickness of about 625 micrometers) of the almost same thickness, patterning of a record component 
and the wiring was carried out, and patterning of the nozzle material was carried out on the pad for . 
electric contact prepared on each record component substrate. Then, a wafer is cut and it divides into 
each record component substrate. 

[0092] In this example, the 2nd plate H1400 is stuck by adhesives on the 1st plate H1200 in advance. A 
hole where the 1st and 2nd record component substrate goes into this 2nd plate H1400 is prepared. 
[0093] Next, epoxy system UV / heat-curing mold adhesives is applied to the place on which the 1st 
****** substrate H1 100 of said 1st plate H1200 which was positioned by attachment equipment and 
fixed to it should be stuck, with the camera possessed to said attachment equipment, the image 
processing of the alignment mark prepared in the 1st record component substrate H1100 is carried out, 
and a location is decided and stuck. It applies so that said adhesives may be then protruded for a while 
from said 1st record component substrate H1100, and pressing down the 1st record component 
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substrate H1 100 with attachment equipment, UV light is irradiated, and the 1st record component 
substrate H1 100 stops that temporary hardening of said adhesives is carried out, and it is made not to 
move after attachment the first half when it stuck. Next, the 2nd record component substrate is stuck 
on said 1st plate 1200 by the same approach, and temporary hardening is performed. Since the 1st [ of 
this example ] and 2nd record component substrate has the fundamentally the same thickness (part 
except nozzle material) of a substrate at this time, it is common and some cameras of alignment can be 
used. Then, it puts into oven and said adhesives are stiffened with heat. 

[0094] Next, the plate H1200 of ** with which said 1st [ the ], the 2nd record component substrate 
H1 100 and H1 101, and the 2nd plate H1400 were stuck, On the 2nd plate, it positions with the electric 
contact section of said 1st and 2nd record component substrates (the image processing was performed 
in this example). The electric wiring tape H1300 is stuck using adhesives, and electric junction of the 
electrode lead formed in said electric wiring tape H1300 is carried out depending on the method of a 
heat supersonic wave with the bump prepared in said record component substrate. In this example, the 
2nd plate serves as thickness by which the electrode lead of an electric wiring tape comes to a suitable 
location with the 1st and the bump of the 2nd record component substrate with the same thickness. 
[0095] Furthermore, he closes the joint of the bump H1105 on the electrode H1104 of the record 
component substrate H1100, and the electrode lead H1302 of the electric wiring tape H1300 with resin, 
and is trying not to short-circuit in ink etc. 

[0096] The exploded view and sectional view which expanded the 1st and 2 plates H1200 and H1400 
shown in drawing 2 , the 1st, the record component substrates H1 100 and H1 101 of 2, and the electric 
wiring tape H1300 to drawing 7 are shown. With reference to drawing 5 -7, the configuration of this 
example is explained more to a detail. 

[0097] In this example, as aforementioned, the 1st plate H1200 and 2nd plate H1400 are a product made 
from an alumina, the electric wiring tapes (flexible printed circuit board) H1300 are a base film, copper 
foil wiring, and three layer systems of a solder resist, the device holes H1 and H2 were formed, and the 
gold-plated electrode lead H1302 has exposed them. 

[0098] The 2nd plate H1400 of this example is a single tabular member, and the hole to insert the record 
component substrates H1100 and H1101 is prepared two places, and it is being pasted up and fixed to 
the 1st plate H1200. Moreover, the whole surface of the field except the device holes H1 and H2 formed 
in order to expose the record component substrates H1100 and H1101 has pasted up the electric wiring 
tape H1 300 on the 2nd plate H1 400 by the 3rd glue line H1 306. 

[0099] In the ink jet recording apparatus of this example, since both a black head and a color head are 
attached on the same support substrate and it is unifying, correction of the impact location of the ink 
each other head is unnecessary. 

[0100] Black ink is made to breathe out using the 1st record component substrate H1 100, and cyanogen, 
a Magenta, and the color ink of three colors of yellow are made to breathe out in the ink jet recording 
head of a configuration of having described above in this example using the 2nd record component 
substrate H1 101. 

[0101] Moreover, a nozzle is alternately arranged by single-sided 300dpi at the both sides of an ink 
supply way, and, as for the nozzle configuration of the 1st record component substrate H1100, the 
record component of 600dpi is constituted. Three ink feed hoppers H1102 are formed in one substrate, 
the 2nd record component substrate H1101 is arranged alternately [the delivery H1107 of cyanogen, a 
Magenta, and yellow ] at single-sided 600dpi, and the record component of 1200dpi is constituted. In the 
ink jet recording head of this example, in order to arrange dramatically two record component substrates, 
the object for blacks, and the object for colors, H1 100 and H1 101 to high degree of accuracy, both the 
record component substrates H1 100 and H1 101 are carried on the 1st one plate H1200. Moreover, as 
the electric contact substrate H2200 and the electric wiring tape H1300 for supplying a power source, 
data, etc. from the body of a recording apparatus are shared with two record component substrates 
H1100 and H1101, a components mark cutback and low cost-ization are in drawing. 



- 15 - 



[0102] The carriage of the body of a recording apparatus is equipped with the ink jet recording head of 
this example, and electric contact prepared in carriage and the electric contact substrate H2200 formed 
in the ink jet recording head are connected electrically. Both the record component substrates H1100 
and H1101 of this example are constituted so that discharge quantity may differ by the object for blacks, 
and the object for colors. Drawing 8 is an explanatory view explaining the regurgitation method of the 
1st record component substrate and the 2nd record component substrate. In addition, the configuration 
which the 1st record component substrate and the 2nd record component substrate are connected to 
the same power source all over drawing, and is arranged on the same flat surface (dotted line) is shown. 
[0103] In order to stabilize discharge quantity and to perform high-definition color printing, the so-called 
ink jet recording method of a bubble through jet method (BTJ method) is used for the 2nd record 
component substrate H1101 of this example. 

[0104] In the case of the usual Bubble Jet (BJ method), as shown in drawing 8 , the distance OH 
between delivery-record components (minimum distance of a delivery atmospheric-air side edge and a 
record component) is comparatively long, and these air bubbles A exist at the time of ink foaming by 
heating of the record component (electric thermal-conversion component) H1103, after it generated in 
Ink I and having been confined by this ink L On the other hand, as shown in drawing 8 , while making ink 
breathe out at the time of ink foaming by heating of the record component H1 103, these air bubbles A 
are outside open for free passage out of Ink I in the case of a BTJ method, since the distance OH 
between delivery-record components is comparatively short through a delivery H1107. 
[0105] The nozzle of this BTJ method has a substantially [ as discharge quantity Vd ] equal distance 
between delivery area SOx delivery-record components (OH), for example, discharge quantity Vd= — 
the case where it is referred to as about 5 pl(s) — between delivery-record components — distance 
OH=25micrometer and delivery area SO=200micrometer2 (diameter phi = about 1 6 micrometers) — then, 
it is good. 

[0106] On the other hand, the 1st record component substrate H1100 is setting discharge quantity Vd 
of ink to about 30 pl(s), in order that printing of black ink may look beautiful and may make printing 
speed a high speed. In order for a BTJ method to attain this discharge quantity, it needs to be referred 
to as delivery area SO=1200micrometer2 (diameter phi = about 39 micrometers) between delivery- 
record components at the time of distance OH=25micrometer. When, making it such a nozzle 
configuration, in order to attain desired discharge quantity, the about [ 35micrometerx35micrometer ] 
large-sized record component (electric thermal-conversion component) H1.103 must be used. Moreover, 
since a delivery H1107 becomes larger than the record component H1 103, the rectilinear-propagation 
nature of the drop breathed out is lost. If distance OH between delivery-record components is enlarged, 
delivery area SO can be made small, but since passage resistance becomes large, the still bigger record 
component H1103 is needed, and it is not desirable from a viewpoint of energy saving. So, in this 
example, not a BTJ method but the usual BJ method is used for the 1st record component substrate 
H1 100 for blacks. And it is made the about distance OH=70-80micrometer and about [ delivery area 
SO=600-800micrometer2 ] dimension between delivery-record components. 
[0107] Moreover, in this example, as stated previously, the arrangement consistency of a record 
component differs from single-sided 300dpi (both-sides 600dpi) and single-sided 600dpi (both-sides 
1200dpi) by the object for blacks, and the object for colors, respectively. This is for carrying out as 
[ print / both / by the fastest (one pass) / simultaneously ], although discharge quantity differs also 
from black and a color with about 30 pl(s) and about 5 pl(s), respectively. 

[0108] Moreover, although the discharge quantity of ink differs greatly, black ink is made a presentation 
which seldom spreads on recorded media, and it uses by making a color the presentation which spreads 
on recorded media comparatively (the rate of a blot is large). 

[0109] For example, the physical-properties value of the black used for this example and color ink is 
black. : Viscosity About 2 (Pa-s) Surface tension About 40 (N/m) 
Color : Viscosity About 2 (Pa-s) Surface tension About 30 (N/m) 
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What is said was used. 

[0110] However, the ink used for the ink jet recording head of this invention is not restricted to the ink 
of the above-mentioned physical-properties value. 

[01 1 1] And in the print head of such a bubble jet recording method, the temperature of a head may rise 
with the heat of the surplus from an electric thermal-conversion object, the temperature of ink may rise, 
and when ink physical properties (mainly viscosity) change, a discharge condition may change. Moreover, 
it is known that the viscosity of ink will discharge-come to be also hard highly in a low-temperature 
environment. The method of suppressing a temperature change is learned by controlling the heating 
value which joins an electric thermal-conversion object to these temperature changes, or preparing the 
component for heating in a print head. However, in the 1st record component substrate for blacks, and 
the 2nd record component substrate for colors, there was a problem that respectively separate 
temperature control was required from the magnitude of an electric thermal-conversion object differing 
as above-mentioned, and substrate sizes differing, and a configuration was complicated. 
[0112] However, by pasting up the 1st record component substrate for blacks, and the 2nd record 
component substrate for colors on the same high support substrate of thermal conductivity, each 
substrate temperature can be communalized and a configuration can be simplified. 
[0113] In addition, when it considers satisfying impact precision and an initial regurgitation property 
about a regurgitation rate, it is desirable that they are 8 or more m/sec. 

[0114] Moreover, in order to satisfy above-mentioned discharge quantity and an above-mentioned 
regurgitation rate, as for the distance OH between delivery-record components, it is desirable that it is 
100 micrometers or less. 

[0115] As shown in drawing 9 , in the ink jet recording head of this example, the record component 
substrate H1101 of the BTJ method for color ink and the record component substrate H1 100 of the 
usual BJ method for black ink are carried on the same plate (the 1st plate H1200). The charge energy 
for making both, these record component substrates H1100 and H1 101 drive, since ink regurgitation 
method and ink discharge quantity also differs differs. However, the supply voltage supplied to these 
record component substrates H1100 and H1 101 is the same. This is because the one where the power 
source with which the body of a recording device is equipped is more nearly single can be managed with 
low cost. 

[0116] Generate a sink for a current and the record component H1103 of each record component 
substrates H1 100 and H1 101 is made to generate film boiling for ink in the same supply voltage, and in 
order to make the ink of different volume breathe out, in the ink jet recording head of this example, the 
time amount (pulse width) which passes a current is changed and driven for the record component 
H1103. 

[0117] In this example, Bk and the color of the driver voltage of a chip are 19 (V). Moreover, the heater 
size of Bk is [ the path of 37micrometer** and a delivery ] abbreviation phi25micrometer in a round 
shape, and the heater size of a color is [ the path of 26micrometer** and a delivery ] abbreviation 
phM 6micrometer in a round shape. 

[0118] The driving pulse width of face of the above-mentioned head is an equivalent for a single pulse, 
Bk is about about 1.4-3 microseconds, aind a color is about about 0.6 - 1.1 microseconds. This pulse 
width is pulled out and used from the pulse table the respectively proper value was remembered to be in 
the printer by the condition of membrane formation of a heater board, and the actuation number of a 
heater, in order to pull out this table value, in a production process, the resistance of each ink jet 
recording head, the last-minute pulse width made to breathe out are measured, and it may write in ROM 
possessed to the ink jet recording head, reading appearance may be carried out with an ink jet recording 
apparatus, the heater resistance of an ink jet recording head etc. may be read on an ink jet recording 
apparatus, and you may carry out giving a proper pulse etc. 

[0119] Generally, as for pulse width (Pw) and the correlation with a regurgitation rate (v), a regurgitation 
rate (v) falls as pulse width (Pw) becomes short. 
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[0120] Therefore, in this example, in order to double the property of the regurgitation, the double (w) 
pulse is adopted. The example of several points is raised to below. 

[0121] At this time, a double pulse is written due to a pre pulse-rest time amount-Maine pulse. Units 
are all (microsecond). 

Bk A color single Double A single Double 1.5 0.542-1.583-1.167 0.625 0.250-0.417-0.500 2.0 0.479- 
1.146-1.667 0.917 0.167-0.167-0.833 2.5 0.354-0.688-2.250 1.000 The 0.125-0.083-0.958 above- 
mentioned pulse width is an example of this example, and does not limit this invention. 
[0122] Moreover, in this example, since the flowing current becomes large in case two or more record 
components H1103 of the record component substrates H1100 and H1101 are made to drive, it is wiring 
from the body of a recording apparatus to an ink jet recording head, and a voltage drop occurs. 
According to the number of the record components H1103 driven simultaneously, driving pulse width of 
face is changed as control for preventing the electrical potential difference impressed to the record 
component substrates H1100 and H1101 falling, and discharge quantity falling by it. 
[0123] The signal of such pulse width is supplied to each record component substrates H1100 and 
H1 101 from the body of a recording device through the common electric contact substrate H2200 and 
the common electric wiring tape H1300. By adopting such a configuration, it is possible to be 
dramatically space-efficient and to offer the record component substrates H1100 and H1101 with which 
actuation methods differ by low cost. 

[0124] Moreover, the temperature of the 1st record component substrate H1100 at the time of such a 
configuration performing printing record and the temperature of the 2nd record component substrate 
H1 101 are explained. When it recorded at average duty 10% (2.2W) only with the 1st record component 
substrate H1100, the temperature rise of 4 degrees C and the 2nd record component substrate H1 101 
of the temperature rise of the 1st record component substrate H1100 was 2 degrees C. Next, when it 
recorded at average duty 50% (3.5W) only with the 2nd record component substrate H1101, the 
temperature rise of 4 degrees C and the 2nd record component substrate H1101 of the temperature 
rise of the 1st record component substrate H1100 was 6 degrees C. Furthermore, when it recorded at 
average duty 50% (3.5W) with the 2nd record component substrate H1101 average duty 10% (2.2W) by 
the 1st record component substrate H1100, the temperature rise of 7 degrees C and the 2nd record 
component substrate H1101 of the temperature rise of the 1st record component substrate H1100 was 
8 degrees C. Thus, even if it applied a heating value which is different in each substrate, the 
temperature gradient of each substrate is about 2 degrees C, and was able to maintain the same 
discharge condition. 

[01 25] [Example 2] Only a part different here from the configuration of an example 1 is explained with 
reference to drawing 17 - drawing 18 . 

[0126] Drawing 17 shows the modification of the 2nd record component substrate, drawing 17 (a) is a 
front view and drawing 17 (b) is a sectional view. Moreover, drawing 18 is drawing which built this record 
component substrate into the ink jet recording head. 

[0127] The 2nd record component substrate 800 used for color record of this example is equipped with 
the substrate 67 containing the electric thermal-conversion component (record component) 65 as an 
energy conversion component, and the orifice plate 66 which forms a delivery 61 as represented and 
shown in drawing 17 (c). A substrate 67 is formed with the silicon single crystal of field bearing <100>, 
and the wiring 68 grade which connects the contact pad 69, the actuation circuit 63, and the contact 
pad 69 for connecting with the actuation circuit 63 for driving the electric thermal-conversion 
component 65 of the train of two or more electric thermal-conversion components 65 and each train 
and the exterior is formed on the substrate 67 using the semi-conductor process. Moreover, five 
penetration openings formed in the field except the above-mentioned actuation circuit 63, the electric 
thermal-conversion component 65, and wiring 68 grade of anisotropic etching are prepared in a 
substrate 67, and the ink feed hoppers 62 and 62a for providing with a liquid the delivery trains 71-73 
mentioned later, respectively, and 81-83 are formed in it. in addition, drawing 17 (a) — a substrate 67 — 
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receiving — abbreviation — the condition of having formed the transparent orifice plate 66 is expressed 
typically, and an above-mentioned electric thermal-conversion component and an above-mentioned ink 
feed hopper are omitted and drawn. 

[0128] The orifice plate 66 prepared on a substrate 67 is formed with a photosensitive epoxy resin, and 
the delivery 61 and the liquid flow channel 60 are formed corresponding to the above-mentioned electric 
thermal-conversion component 65 using the photolithography technique. 

[0129] Moreover, by connecting the contact pad 69 with the electrode terminal of an electric wiring tape, 
the record component substrate 800 can receive a driving signal etc. from a recording device, when the 
external signal input terminal connected with this patchboard connects with the electrical connection of 
a recording device. Furthermore, the ink feed hoppers 62 and 62a etc. are opened for free passage with 
the ink tank of each color through the ink passage of the passage formation member H1600 of an ink 
supply unit. 

[0130] moreover, the thing for which two or more deliveries 61 are formed and they are arranged in a 
predetermined pitch in this example — it is — mutual — abbreviation — the parallel delivery trains 
(discharge part) 71-73, and 81-83 are formed. Here, in drawing 17 (a), it is in agreement to the direction 
of the arrow head of the delivery trains 71-73 which shows the i-th delivery to drawing 17 (a) from on a 
drawing, respectively. Thus, about the scanning direction in case a record head cartlidge is carried and 
scanned by the recording device etc., the delivery trains 71-73 are arranged so that the delivery which 
corresponds, respectively may be in agreement, and 1st delivery **** 70 is formed. It is arranged about 
the delivery trains 81-83 as well as the delivery trains 71-73, and 2nd delivery **** 80 is formed so that 
1st delivery **** 70 may be adjoined by the delivery trains 81-83. 

[0131] Five ink feed hoppers are prepared in one substrate, this 2nd record component substrate 800 is 
the nozzle configuration which says to the nozzle for yellow ink, and one side as the nozzle for Magenta 
ink, and is said on the nozzle for Magenta ink, and both sides to one side as the nozzle for cyanogen ink 
in the nozzle for cyanogen ink, and one side at one side at sequence, and is alternately arranged by 
single-sided 600dpi, and the record component of 1200dpi is constituted. 

[0132] That is, in the delivery trains 71 and 81 which adjoin cyanogen (C) in the outermost delivery 
trains 73 and 83, and adjoin a Magenta (M) mutually [ the innermost part ] in the delivery trains 72 and 
82, the regurgitation of the yellow (Y) is carried out about six delivery trains by two delivery ****. 
therefore — two ink feed hoppers 62 by which yellow ink adjoins ink feed hopper 62a (ink feed hopper 
prepared in the center section) at ink feed hopper 62a — Magenta ink — two outermost ink feed 
hoppers 62 — cyanogen ink — respectively — Y, M, and C each color — it is supplied from the 
independent ink tank. Thus, central ink feed hopper 62a supplies a liquid to two delivery trains 71 and 81, 
and ink feed hopper 62a and liquid flow channel 60a function as common ****** of these two delivery 
trains 71 and 81. 

[0133] Thus, by putting in order the delivery train which carries out the regurgitation of the liquid of the 
respectively same class to the part which two delivery **** adjoin, carrying out this part in the center, 
and arranging other delivery trains, of the same kind and those actuation circuits to the abbreviation 
symmetry, penetration opening, the actuation circuit, the electric thermal-conversion component, etc. 
as ink feed hoppers 62 and 62a can be arranged to a substrate that there is no futility in regular 
intervals, and substrate size can be made small. And by having arranged the delivery train which carries 
out the regurgitation of the liquid of the same kind in this way to axial symmetry, since the order of ink 
placing (regurgitation) to 1 pixel for forming a desired color on a record medium becomes the same by 
an outward trip scan and return trip scan in the case of both-way record (bidirectional printing), it is not 
concerned with a scanning direction, but coloring becomes homogeneity and can prevent generating of 
the irregular color by both-way printing. 

[0134] So that more clearly than drawing 17 (a) and drawing 17 (b) furthermore, 1st delivery **** 70 and 
2nd delivery **** 80 So that it may complement each other to the delivery trains 71-73 which form 
each delivery group, and the scanning direction which each delivery of 81-83 mentioned above It is 
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exactly shifted and arranged only one half of the pitches of a delivery array to the direction of vertical 
scanning of a recording head (in this example, it is in agreement in the array direction of a delivery train). 
Thereby, twice as many parenchyma [ as this ] highly minute printing is attained to a delivery array pitch. 
[0135] Furthermore, in the 2nd record component substrate 800, the array consistency of the electric 
thermal-conversion component 65 was set to 1200dpi, and the amount of drops of a color is set as 4- 
8pl. On the other hand, in the 1st record component substrate H1100 explained in the example 1, the 
array consistency of an electric thermal-conversion component was set to 600dpi, and the amount of 
drops of black is set as 20-40pl. Therefore, the magnitude of each electric thermal-conversion 
component 65 of the 2nd record component substrate 800 is smaller than the electric thermal- 
conversion component of the 1st record component substrate H1100 for blacks, and its magnitude of 
each delivery 61 is also smaller than the delivery of the 1st record component substrate 7. For example, 
in order to obtain drop 30pl of black, 70-80 micrometers and 600-800 micrometers of delivery area SO 
of the distance OH between de|ivery-electrical-and-electric-equipment thermal-conversion 
components of the 1st record component substrate 7 are 2. On the other hand, in order to obtain drop 
5pl of a color, OH of the 2nd record component substrate 8 is 25 micrometers, and 200 micrometers of 
SOs are 2. This condition is the same as the above-mentioned example 1. 

[0136] In this example, the record head cartlidge (refer to drawing 18 ) of the same configuration was 
assembled as adhesion immobilization was carried out and the example 1 explained the 2nd record 
component substrate 800 of the configuration as above-mentioned; and the 1st record component 
substrate H1100 as the example 1 explained on the 1st plate H1300. 

[0137] Moreover, arrange the consistency of the electric thermal-conversion component on the 2nd 
[ for colors ] record component substrate 800 with the component on the 1st [ for blacks ] record 
component substrate H1 100 twice the consistency of electric thermal conversion. (For the consistency 
of the electric thermal-conversion object for example, on the 1st record component substrate H1 100, 
the consistency of the electric thermal-conversion component on 600dpi and the 2nd record component 
substrate 800 is 1200dpi) Even if it performed 25kHz and 16 time-sharing actuation, the heating pulse 
width for about 2.5 microseconds was securable with things. To 1 microsecond of the usual pulse width, 
even if it amended the manufacture variation of the resistance of an electric thermal-conversion object, 
and the voltage drop by the regurgitation current, pulse width was stopped at about 2 microseconds, and 
has been used satisfactory up to 109 pulses. On the other hand, when the consistency of the electric 
thermal-conversion object on the 2nd record component substrate 800 is made equal to. the 
consistency of the electric thermal-conversion object on the. 1st record component substrate H1 100, in 
order to obtain the same recording rate, 50kHz is required, and it is necessary to stop pulse width at 
1.25 or less microseconds. In this case, although one twice the pulse number of black is required in 
order to use it, raising an electrical potential difference since amendment by the aforementioned pulse 
width cannot be performed enough, and to bury the same area, the electric thermal-conversion object 
has fractured by 107 pulses. 

[0138] In addition, although the temperature of a record component substrate tended [ further ] to 
change compared with the gestalt of the 1st operation when both-way continuation printing is 
performed, according to this operation gestalt, the temperature of the 1st record component substrate 
H1 100 at the time of performing both-way printing record and the temperature of the 2nd record 
component substrate 800 were as follows. 

[0139] That is, when it recorded at average duty 50% (3.5W) only with the 2nd record component 
substrate 800, the temperature rise of 3 degrees C and the 2nd record component substrate 8 of the 
temperature rise of the 1st record component substrate H1100 was 5 degrees C. Moreover, when it 
recorded at average duty 100% (7W) only with the 2nd record component substrate 800, the temperature 
rise of 8 degrees C and the 2nd record component substrate 800 of the temperature rise of the 1st 
record component substrate H1100 was 10 degrees C. Thus, also in the severe conditions of the 
temperature rise of both-way printing, the temperature gradient of each substrates could be kept few, 
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and the good discharge condition was able to be obtained. 

[0140] In the delivery side of the 1st record component substrate 7, height differs from the delivery side 
of the 2nd record component substrate 800 on the basis of the rear face of the 1st plate H1200 like 
[ this example ] the example 1, respectively. That is, elevation is high rather than the delivery side of the 
2nd record component substrate 800 which the direction of the delivery side of the 1st record 
component substrate H1 100 used for monochrome record uses for color record. 
[0141] (Inkjet recording apparatus) The liquid regurgitation recording apparatus which can carry the 
recording head of a cartridge type which was mentioned above at the end is explained. Drawing 19 is the 
explanatory view showing an example of a recording device which can carry the liquid regurgitation 
recording head of this invention. 

[0142] In the recording apparatus shown in drawing 19 , the record head cartlidge H1000 shown in 
drawing 1 positions on carriage 102, and is carried exchangeable, and the electrical connection for 
transmitting a driving signal etc. to each discharge part through the external signal input terminal on the 
record head cartlidge H1000 is established in carriage 102. 

[0143] the guide shaft 103 which carriage 102 extended in the main scanning direction, and was installed 
in the body of equipment — meeting — a round trip — advice support is carried out movable. And while 
driving carriage 102 through the drive of a motorized pulley 105, a driven pulley 106, and timing-belt 107 
grade by the horizontal-scanning motor 104, the location and migration are controlled. Moreover, the 
home-position sensor 130 is formed in carriage 102. When the home-position sensor 130 on carriage 
102 passes through the location of a shield 136 by this, it becomes possible to get to know a location. 
[0144] Separation feeding of every one record medium 108, such as a print sheet and plastics sheet 
metal, is carried out from an automatic sheet feeder (ASF) 132 by rotating a pickup roller 131 through a 
gear from the feed motor 135. Furthermore, by revolution of the conveyance roller 109, it is conveyed 
through the delivery side of the record head cartlidge H1000, and the location (print section) which 
counters (vertical scanning). The conveyance roller 109 is performed by revolution of the LF motor 134 
through a gear. In that case, judgment of whether paper was fed and decision of the search location at 
the time of feeding are made, when a record medium 108 passes a paper and a sensor 133. Furthermore, 
the back end of a record medium 108 is actually where, and also in order to deduce the present record 
location from the actual back end eventually, the paper and the sensor 133 are used. 
[0145] In addition, the record medium 108 is supported by the platen (un-illustrating) in the rear face so 
that a flat print side may be formed in the print section. In this case, the record head cartlidge H1000 
carried in carriage 102 is held so that those delivery sides may project from carriage 102 to a lower part 
and may become a record medium 108 and parallel between said 2 sets of conveyance roller pairs. 
[0146] The record head cartlidge H1000 is carried in carriage 102 so that it may become in the direction 
which crosses to the scanning direction of the carriage 102 which the direction of a list of the delivery 
in each discharge part mentioned above, and it records by breathing out a liquid from these delivery 
trains. 
[0147] 

[Effect of the Invention] The recording ink of an amount which is different with a different regurgitation 
method can be made to breathe out, without preparing two or more ink jet recording heads, since two or 
more record component substrates with which the distance between a record component and a delivery 
differs in one ink jet recording head are formed according to this invention. Therefore, black ink forms a 
big drop, and color ink can form a small drop and it can improve a high speed and the record in color ink 
while making it efficient in quality for the record in black ink. And a configuration is easy, there is no 
possibility of causing enlargement and a manufacturing cost can be held down low. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the record head cartlidge in the example 1 of this invention. 
[Drawing 2] It is the decomposition perspective view showing the configuration of the recording head 
shown in drawing 1 . 

[Drawing 3] the configuration of the record component substrate in the example 1 of this invention is 
shown — it is a notching explanation perspective view a part. 

[Drawing 4] It comes in the part end which shows the configuration of other record component 
substrates in the example 1 of this invention, and is an explanation perspective view. 
[Drawing 5] It is important section decomposition type section drawing of the record component unit in 
the example 1 of this invention. 

[Drawing 6] It is the important section expanded sectional view of the record component unit in the 
example 1 of this invention. 

[Drawing 7] It is the important section amplification decomposition perspective view of the record 
component unit in the example 1 of this invention. 

[Drawing 8] It is a mimetic diagram explaining two kinds of ink regurgitation methods. 

[Drawing 9] It is the expanded sectional view of the record component substrate in the example 1 of 

this invention, and the 1st plate. 

[Drawing 10] It is the typical perspective view of the substrate before ink passage and orifice section 
formation. 

[Drawing 11] . It is the mimetic diagram of the substrate in which the ink passage pattern which can 
dissolve was formed. 

[Drawing 12] It is the mimetic diagram of the substrate in which the coat resin layer was formed. 
[Drawing 13] It is the mimetic diagram of a substrate which is performing pattern exposure of an ink 
delivery in the coat resin layer. 

[Drawing 14] It is the mimetic diagram of a substrate which developed the coat resin layer by which 
patterning was carried out. 

[Drawing 1 5] It is the mimetic diagram of the substrate eluted in the resin pattern which can dissolve. 
[Drawing 16] It is the mimetic diagram of the substrate which has arranged ink feed zone material. 
[Drawing 17] It is the explanatory view of the 2nd record component substrate of the example 2 of this 
invention. 

[Drawing 18] It is the perspective view of the record head cartlidge using the 2nd record component 
substrate of the example 2 of this invention. 

[Drawing 19] It is the explanatory view showing an example of a recording device which can carry the 
liquid regurgitation recording head of this invention. 
[Description of Notations] 

1 Substrate 

2 Ink Regurgitation Energy Generation Component 

3 Opening 
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4 Ink' Passage Pattern 

5 Coat Resin Layer 

6 Mask 

8 Electrode for Control Signal Input 

60 Liquid Flow Channel 

61 Delivery 

62 62a Ink feed hopper 

63 Actuation Circuit 

65 Electric Thermal-Conversion Component as an Energy Conversion Component (Record Component) 

66 Orifice Plate 

67 Substrate 

68 Wiring 

69 Contact Pad 

70 1st Delivery **** 
71-73, 81-83 Delivery train 
80 2nd Delivery **** 

1 02 Carriage 

103 Guide Shaft 

104 Horizontal-Scanning Motor 

105 Motorized Pulley 

106 Driven Pulley 

107 Timing Belt 

108 Record Medium 

109 Conveyance Roller 

130 Home-Position Sensor 

131 Pickup Roller 

132 Automatic Sheet Feeder (ASF) 

133 Paper and Sensor 

134 LF Motor 

135 Feed Motor 

800 2nd Record Component Substrate 
H1, H2 Device hole (opening) 
H1000 Record head cartlidge 
H1001 Recording head 
H1002 Record component unit 

H1003 Ink supply unit (recording ink supply means) 
H1100 1st record component substrate 
H1101 2nd record component substrate 
H1102 Ink feed hopper 

H1103 Record component (electric thermal-conversion component) 

H1104 Electrode 

H1105 Bump 

H1106 Ink passage wall 

H1107 Delivery 

H1 1 08 Delivery group 

H1110 Si substrate 

H1200 The 1st plate (1st supporter material) 
H1201 Ink free passage opening 
H1203 The 2nd glue line 
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H1300 Electric wiring tape (flexible wiring substrate) 

H1 300a Base film 

H1 300b Copper foil 

H1300c Solder resist 

H1301 External signal input terminal 

H1302 Electrode terminal (electrode lead) 

H1306 The 3rd glue line 

H1400 The 2nd plate (2nd supporter material) 
H1 500 Ink feed zone material 
H1501 Ink passage 

H1509 The direction of X (the carriage scan direction) dashes, and it is the section. 

H1510 The direction (the archive-medium conveyance direction) of Y dashes, and it is the section. 

H151 1 A Z direction (ink discharge direction) dashes and it is the section. 

H1512 Terminal fixed part 

H1600 Passage formation member 

H1601 Wearing guide 

H1602 Ink free passage opening 

H1700 Filter 

H1800 Seal rubber 

H2000 Tank electrode holder 

H2200 Electric contact substrate 

H2300 Joint-seal member 

H2400 Screw 
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[#fS»#©«iH ; .- ' : " 

tiZb t t> ft-; ra#«$ia«af «fc «:«flce£W*SC:*s* 
s *ireE*#«fcte *n* 5 MEEfltiiT- t tgisetffl p 

: i©IW^^j^tBMfti'fcft< } <- : *WaiE<»ati: UT*7- .< 

el(l■^tt^rlBtf^lP•t•<o|ig•<D^^5ffiMW{cffi^^, 

*«2 KE«©-f V* y btm^y Ko 

**^*ffifc#tt*ttreiB**¥©E««*©ite 2fg-e- 

E&^yK. 

5 ] «WB«»©ia«Slf ^*«!»IB1- W«ttR: . 
fSSS£ivt^a v tt#*4fcE*t©>f J^S^y hEA 
•~-y Ko • . ; . 

[»#*e'l ffiTE^ttS£©lK^«¥&J:tft>^*: 

Wfc|SH?»l;iN»j^6fcE*taM , l'*$?=y hE« 
"-yK„ 

[»*a7|. MEEftflfci: Ltl^OiWW^Ji 
3ttrEE**4*«©IMEE**-?-fc «t 5fKflc8ta*S; 40 

fc J: ZWift&iiittitl MEE**-?©*!*^ J; •? ftjfB 

fc^^^fB^mp^^SBcD^iaia-rsetm^ 

■CfcS „ If JfcJg 2 If Em©-* V* v?^ s, h|5»^ y K. 



2 

»s^Tt.>5»tmp^«isa-i*#b» nio 

' ©MEE«*iPa&KH\ BuEPtfflP^SB*t©iK$>5 s te 
©ffiEEft*^S*fc*fcoTV*S;:i:K:J:«!K tuEE 
»*^-tWIE(tfcapfc©MoffiBI*Wj:oTV>5, If* 
m 1 teEfc©^ V* y MEftk-^y K 0 
[If 9 ] :?v.fl(riB«*©E«* ; f-as*©- ! t Jx-e*uds*r 

«etffiD»fifcaWi-i:Sr*U itTIEEttiKSretffii-S'tt* 
©Sttti P dMtUEnittl P JBjfclWt©^* l/y*\z. J; o 

-f^ v 5 ^ y h Effi^ y K. 

■[»#* 1 0 ] HuEE^i: ttlf©i#^ft|^ 
S WEEft*^*^ \z *5it 5 buEE»*?- t tuEatm 

HtJEEft^^S«©|fiEn±ta P n±ffl $ *u5 ME 

^©MEn±mP*^n±ffi^^^WEE^«n±mS«Sr 
Vcj>- Vfik^ 8 iri'/ s :; e c : V- '.• 

d=>o . ■■ . • •"■ : '■■ ' ■-. . ■■ 

Vd B k>Vd C l 

T'fcS „ It^Jj 3 (CE^OW v'a. y hEfife- y K. 

[» 1 2 ] witiummt LxMojsws^j 
ra^sgftsroHBk, ttee«*T-fc-iwa«:fflp»ift«»f 

i ©M'©EII|Sr hfeki U HuEE»^t L--C*^-^© 
«tb&s0W6 * tv5 HtlEEft*T-^«© SffEEft*^ i ttr 
EettUPi:©m©Kit4rOHci, iKnEte**^ i miEnt 

hBk> ho 

OH B k>hBk x 2 

, IS*3g 2 fcE«©^ v 5 ^ y KE^ y K« 
[|f*«13] fl|#*l~l ' 2©V^jx*»iq«=|B* 
o^^i?xj/> |5®^ y Kt, *uE1gfc©E^^X 
*t*^-p^tWBIB«k*Sr«W6i-*a«:©-f ^ 

[W** 14] SftE«^©E&*^««©ME^P:© 

E«*^fctt»$^««'ft«ji*/t'^-4Siai-©miR*» 

(0 0 0 1] ••• : 
5rP±m P *»fetfaW LT»^M UTEfiiib^SrtT 5 E 
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[0 0 0 2] 

:i©J:5*ii*»b, .4y9*?*y hCftSWfi, 7°y 
[0 0 0 3] i to «fc 5 ft-< v?^ hEMSfltfcflMfc 

JK*J]§©^ffl \z «t -9 -f v 9 m £ et a £ * £ t> toft 

0ttKft£J:.0&C3eflM«Hftftl* .<»»*) 
ffi#«r*Jfli UC, #/hftetffl.o*»b*/hft^ ^iSfcet 

-Asks i©/X/Hc^ ^^4rttjei-*{fe(&*i:Sr*U-C 
V5o . . . .. . . 

[0 0 0 4] r 5ft^ ^9 V*. v hffl^^s/ KSHt 

[0005] «jiEi»e>ffiiii*-c* \>&mt>-v 

N^On±ttlW3etcS<5< v bubble jet;fr5£ 

t« b j-*at»t) as*aEift^.fc^yV*— asm» 

. <D±^Sr£toTV>5. r©:ry v* — tt, H^^-f^i: L 
[0.0 0 6] — K»©ttfflPtt; gc#M-tei^ 

BSftfM«l6]J&»ib> 6-4fid>feit*.-Cl 2 8fi, 2 5 6ft 

rd p i J X\ 3 0 0 d:p. i , 6 0 0 dp if 

itSttftSRlfcifcflsi: LtiD^ifrtt, f^Cy s e c tf— ^ 
— fl»f> 1 0 u s e c Or— ©^A^toftiUbJ- iot, 



4 

[ 0 0 0 7 ] — Ht[f5^7'/Vv?ai y btt<0&&t L 

■©!tatr*rtBfcLfc**«[a#SS» vvbifcabubble thr 
ough jet*5£ (^T, BTJ*SJ:»t) SrfflVNfe^y 
• v^-^m^^-l^A$^^TV^?. 0 .r(D7 0 y y^-t, tu 
io IBT^y — P^^j/^v'TV, -^if>-^, -f^i 

S-2< ffipjK7°y vh^rji^LTv^o r©yy V ho 
[00081 ®m&nt m%=<Dmi&ttLZ 7-mu*mi$. 

-r-Sfcfefvtt, #UbT-Ks> h*Sji,*.ftV\ (*i^* s « 

^^<D?SJB(4, *£)5 p 1 (tfq y v h/K 1 0"12y y 
h/W , Ks/ bl40~50 (1 m > .»«S6 0 0X 1 2 
o 0 0 ~ 1 2 0 0 X 1 2 0 0 dpi (dp i f± 1 -< 

Jc/Jn ^ ft K s/ h *r» J*i:-* - t ^ S ^S t ft 5. 
.[0009]. 

i&mm&LX o ttsm^^u ^7 

^(DPtm^iorrcoJ: 5ft-<^fn*Sr : ff 5##, efcdJ 

t?, f-f^^»cjt><T^ft, mm&3 0 p K K 

yhi8.0(i-m-, iiS6,00dp i 8S©7'7 y 9 -i 
>9 (DmffiZJ&f&l'Xvkm.ZltZZ. kt>W*Vi,\ 
[o o i o] r.o J;5lc, ^ ^9 (v.T^» 

'fain-) ^^-9.Sf*yfV«i-C«lt<p*#**5 

[0011 ]--t-ftt>*>, SfrfBBy^Srfflv^^? -y 
so ? % -/-TV. -vifV^, -< ci — y KSBJcM L 

- taj*^ntta*0«bo#*s^^U, /7 7 7©M© 

.t>U<fi-?rtu«tt)^«|plSr^b-CL.4-5>.. 
[00.1 2]--—*, miBBT:J^&fflv^y7S'^> 

so -f.' PttaWco?^ Sds^<ftcTL*^o,. • 
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[0 0 1 3] M#> tftt, KttHiflEOR 

&<D%-QLtif&i%tc <o © t ~?mmmmm-tz> ton 

T, fflv^s::i©T*#3fc-*$clc:Pg##$g£U 

a 3 r i t> B L fc. MM; ttffi £ *3Mfc L 

[0014] *&w&mte. r©i-5 4^?), etm 

[0 0 15] ^y^-C»t3^5'KSli©3> 
H4©&£*5 i. 6 ©— y -Kaso* 
fife* «fc 9 "-JMHS-fi fcft ©«l3ft^«fe»co^-c tig* 
U tSn#©S^E©*iIte©*aJi£4#T, rJxSr#5Jc 
Mote. 

[00 1 6] t^*»«0|tttt,'77y^^^t 
ffl</\fcS5i£E»i. *>*7 — < V^SrfflV^aS*flCd»oidS 
AttWIkfctrJfejl'r*-, tea* Mb**jfc©/hSMk*sJ: 

[0 0 17] 

[R««r**'t-<5fc*0#al'..*3SW«>W»f±, 
\cvkm^***-&tt*3--i-5&&<Ofc&m*k. otitic 

[ooi 8] -fsmenh Lxm%k<z>mmmi&£tiz&.m 
m=?-mmzi3vz,$&mm* t ntap t ©p B i©sggi#ts>(* 

[0019] Efitf&t L-CJR*©»flCiiS«i(&*H 

ft5K«*^S«©ttan;&»&i±a3frSE*«©ttffi 
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[ 0 0 2 0 ] $ h fc, s> * J: (3 #^KTO 

* ?-'©?Ktt*«:ttHJi-3fci&©JB 2 ©S«©|g 2 ©IS 

©^ 1 ©St£©3? 1 ©iE^H^© 2fflfOE?!l*fl[fc-f-5 

fg 2 ©IBftjR^SrR-WJH-eJPJIMBBW-i , 

[002 1] r.©'J; 5 fcrnj^KJ; 5 i » 73 *J9 ©lE^: 

5. .-■■'< 
[0 0 2 2] $ Efett£ UTH^©JR^S«*&$ 

[0023] r©*figtc«t5^; *-9-©ia»ttSretm 
[oo2 4] m&vn&mmi-mms, tm-¥m±.\zmm. 

X\,^2>akmaMl&mtt&mi^ '>t£< tfclo©fE® 
30 *^-»gB: % »tmP^gl5«-©Si$3!l5m©fB^^-S« 

[0 0 2 5] $bti*iSPJ©M©^fi; ffifC©IE®* 

Btffi-f-5 «gc© Btffl n ^ Bttti p ^ W©^ ^ — = -y 

[0 0 2 6] IS^i U-C*5RO.tt#*S.«it&$H5E«k 
' ^£«{c*5tj-SIE»^toi;taDi:©P^©SgFl^l 0 
40 0//ra£(T-e*)5;J:^S U^. 

[0 0 2 7] UT*3ROtt#:*Stti(&$ix5E« 

*T-stg©?ta p & eta $ ft.«Eft«©6fam5ift sr v 

^«&$tv5E®^««©etap*»feeta$ix-5Ea 
^©PtaJiSSrVci, eta*Sr.vd- C ii Lfct #; 

Vci> Vfik^ 8 m/ s e c 
fro • • • 
Vd Bk >Vd C l 

so [0 0 2 8]>GMKfc UT*5RO»flc*»«l&Six5E» 
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flai^fcBtUiPfcolWrolEBISrOHcis lE**^ £ ehtfl 

hBk>hci 
OH B k>h B kX2 

[0 0 2 9] *ft©lE*** K«©**©1B^^ 
£ S 2> ^ B— ©*HS*» $ 

[0030] .utftoiEft^^aag^iai-oxtt-fciisi* 

[00 3 1] 

[0 0 3 2] mi ~0 4 (4, *^K*SHJ£ t> b < (4®ffl 

[0 0 3 3] 44tMWo|Bfl^ y K s> h 

• IBflk'syK) (4, 01, 2 <fc K> ioti*Z> £ o .lEft^y 

mzmtfbhitJi'ffi^fhfabmf&Zirir^Z. IE 
IhyKtt, *V-*.*i'*J&»&{W&S*u*-f (Eft 

[0 0 3 4], ^©lEft^j/ K#*r h V y^lt -Y^^i^ 
S^Si: it>(-, ^^y yi?lc#UT#JftT«riBi:*oT 

ixiSffifik^y KI^LT->-;v^ah 18 0 o{aOfc*Jfc 

[0 0 3 5] IB*~y Kfcfcj&UT^S-tivtfh/ 

[0 0 3 6] ( 1 ) lEft^y K 

KH 10 0 1 \±s&%fe*\zi&txmMEl*<<-: 
^ (CM LT4 C $-&5.fc*C0fRi^/wdf— Sr^i~5 



,9 

[0 0 3 7] |E&-> y KH 1 0; 0 l.f4 v 0 2 
BlfciSi-J: 5 l-v y hH 1 0 0.2 1 4 y? 

/V^— H 2 0.0 0 ^fe>Wj5fe$HTV>5 0 

[0 0 3 8] $ fetC, ffili^n.- y hH 1 0 0 2 (4, 
m 1 ©iESSJi^-SISH 110 0, H 2 ©sEffikiiiT-SKH 
1101, fl©yw-h mi <D3&ffitt) H 1 2 0 
o , mxsak?—'? (pT^ttOlfi^StS) H 1 3 0 0 , 
I^3y^^HtgH2 2.0.0 1 j2©yi'-f (£2 
io O^mWf ) H 1 4 0 0 -Cfl$f£ S^T*5 8, 4 , 

hHl 0 0 3(4, -Y i^tt&gWH 1 5 0 

0 , SfEB&^j£g|5*tH 1600, i?a^yf *s— A-M-tH 
2 3 00, 7-f;^-H1 7 00, >>-^AH18 0 

[0 0 3 9] ( 1 - 1 ) IB®^^.- S/ h 
03»,J1 OlBftStiF-SSH 110 0 ©flWtfcRWi" 
«ft©fc— ffl$H*b/t«4S0-T»*>3. ■» 1 OffiflBlFf-* 
^H 1 1 0 0(4, ff £ 0. 5~lmraOS i 1 1 

20 (VftMSClfljR?-) HI 1 0 3 t, #®^^m*-7-H 

1 10 3Kim*trttl&i-<5Al'«)f©«jWEi»3&s, 

hi i o 3^»j*ft-5*»©>r^^siisi*»©ettap 

Hi i o 7t*S7* h \) yjf7y4&$6K£'9Mf&&ti 
iiitt, **©-f v^«tKfc<f Vi'Srttlftf Sfcft 
©^y^WPHi l o 2dSR*f{ai©ffi (KB) Hp 
t5i5l«Jixt^5. lEfii^^S^Hi l 
0 Ott^l <n>-?\s— hH 1 2 0 0ldg^£*v@5££;}xT 
tit), r;My>«PH1102«$JiTV^ .. 
30 So ^l©7°^-hHl 2 0 0kt4, WP^55r 

wr ; sm2©7°w-hHi 4oo4s«»$*tB3e*nt 

*3>3, IWf2©7'W-hH1400^U, S*;ia 
Wr--?Yi 1 3 0 0 3&SCMRfFXffH 1 1 0 OtMtT 
.«*»fc!fiR$..H* J: 5K«i*SJx-r^i. r©«^S2 
mr-ZfH 1 3 0 0 fi, IS»^^St5H 1 1 0 0 ic-r > 
^Sr?tm-t-5fc«)©1i;5!tfS-§-SrPPAP-t-5.t>©T-fet), IE 

sk^aMEHi i o o\z*ti&-tsmxBmi:* w©m^, 

^««*A*Jr?-H-l 3 0 l tSr^U r©^gp«-i-A 
40 ^j^H 130114, 4 y?mf$&&H 1 5 0 0 ©=WS 

[0 0 4 0] ^y^MPHl 1 0 2(4, . S i ©^^*. 

*«feTf^**UT^5 0 :-fft*?t>»- S ilKH l 1 10. 
d5 s 9at^— E^r6]tC< 1 0,0>, JP$*|pJ}w< 1 1 1 
>©ttift*<fl:*l*o*ft',- 7;V*-U»,(Kpft, TMA 
H,: t Kyy^M-iS^tt^'/f-y^, 5 

4. 7 m<Dfifex^v^yy*mfrz-iin$> a 

■ tJ^a©^^!-^?/^^^^^, ftflMft©JtiiP*»fe' 
so ^c5^y^«PHl l'fO: 2 Sr^ir So . -f «*S P- 
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H 1 1 0 2-*r«A/-CPS«H:mft«^»j|l-T-H 1 1 0 3d* 

m*H no'3fc, mn,m^mm^H 1103 \zmt>^ 
m®H 1104 ^mMRdEiMiT'H 1 1 0 3 <om^mz 

KWSivCfeO, HiHl 1 0 4iC(±Au^^/<V7°H 
1 1 O 5^g^jl#ft-e^$HT^5o -€r Lt> 
S i StEH 1110 JhfcWu HI^^^H 110 3 

1 1 0 6 1 stm'p h 1 10 7 mmmwc?* hvy? 

9 7^ftflfk:j:*)fc^$H, 6tmP«PHi 10 8« 
J*£*b"C^3. 'SftNUEIMfT'H 110 3 fcStiSi bxefc 
fflnHi 1 o 7#Kttfe*i/ri^Sfc»6, ^y^ft^PH 

1 1 0 2*»b«i»&*ix*:-Y V^ttWiWRiajftSUT-Hl 1 

0 3-©«rRH^fflfcJ:!)38^Ufc«,*an:J:5l!tffiPHl 1 

[0 04 1] •*fcia4f4JIS2'©B»* : fS«Hl 10 1 
2'©IB»Jlt-?-*IRH 1 1 O 1 ti 3 &.<D'(>'? 

1 0 2&&mVXM&.£*lXjS'9 , Ztl^tyOj 

»phiio2 zmAsizmwizttmrnmrn^-H 1 1 o 

3i-fy^!ttllDH110 7»^$Ht^?.. f 1© 
fEH:§ii^S«H 1 1 0 0 k m C <£ 5 K S i S*SH 1 1 1 

0 Ul-Y y^ttPH 110 2 ^t«JRSe«3R-T-H 1 1 0 

3 , «*ueiiu m^H 1104^ z&jet&istixts r> * 

atlS^-x^etUJOHi 1 O 7*s^$ix-cv^5 0 -t L 
tv * i'©«E**?*KH l l o o i HttKittftElftl:: 
S^jS:^i-5fc«)©SfiiH 1 1 0 4KKiAuf£co^V 
7"H1 1 0 5^fife$JXTI/^5^|gl COzfU— hH 1 

2 0 OH, 0ij*:fi, $ 0. 5~1 0mm©7;V5t 
(A1 2 0 3 ) WmxM&LZflXl^. S»,-J|10/U. 

- hHl 2 00©Wli, 7;v5tWgf)ti5ri:)i 
< > ffigai^lSH 110 0 ©*ma>||Ig3S*£: ID^s© 
HlB*i*«:*rU K^*^StSH 1 1 0 OttW<D 

»-efP)lT,ttJ:V\ f l©7'l'-hH1 200©tffl 
l*J m*.t£. ->!I3V (S ik-I^S-^A (A 

1 N) . 5?/P3=T» (S i 3 N 4 ) , 

(sic) > ^yyTV (Mo) x ^^y^v-^ (w) 

©H^fHfiboTtJ:^. Hi©:/!/— hH 1 2 0 

0 (£f4 s m 1 ©lEfcJK^H&KH 110 0 \Z? 7 y 9 ©^ 
^i?*&1&-tZ>1t.1h<D'{ >^*iiPHl 2 0 1 b, 312 
©lEftSH^KEHl 1 0 lKv-TV, -^ifV^, 'fia 
-©^^^=Sr^i-5^t«>©^ v^^iiP.H l 2 o l # 
W^Jxtfc'iJ, EfWR^KKroW v^Mph l l o 

-•2iSJ|Sl©7'U— "hH 12 0 0©-f i^igilPH 12 0 

1 fc*iv«t*iJS U *>o, 'Jg 1 ®HftJ|f?££H 1 1 
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■ 0 0 2 ©fEfivlif ^F«gH 110 1 riZfl^tlfg 1 © 
T'u-hHl 2 0 0tc»-trffiti»«A<«#@SS*b 

Sr^fU R^y?i40j)St©#aiU\ -£© 

«w-fb»*?wefe*), ^©Hi©«*«©£M<-fi5o*< 

[004 2] II^Kig&X-^H 1 3 00 fi, ^ 1 ©IE®* 
io HiT-S&H 1 100iS2 ©lEgtSi^SlgH 1 ; 1 0 1 \Z 

T-fcSo wOm«Ei»^— T'H 1 30 0 ft, -^H^tu© 
iEfifclf^SSH 11 0 0, HI 10 1 •%mZh : &tstz.#><D 

if&oyf (fflpgp) hi, H2t, -tave 

^©fB@*T-S*5H 1100, H1101 ©«@H 1 1 
0 4 fcttfS-f smiSSSB'H 1 3 0 2 iv £-©**UEi»f ! ' 
-7H13 0 OWiffigBfCfiittbT'y >#*fcmm*!b<D 
m*«**Stt»«fcft©*aB«#A**7 L H 13 0 1 
FSSH2 2 0 0 £ mM^^icS: 

gB£ MM y — KH 1 3 0 2 t fi^ig! Lfc^ff ©BBi^^^^ 

-y-eoWSotv^ t ' z<z>tiM&&7 L — 7h i 3 o o 

A (c J; o TS^T ^57^ ^^EitftStE** h ^<C 
5„ rcO^- v ^gSfl ^A73«^H 1 3 0 l<DS®ffl!l 

so [004 3] lMEtf-7H 1 300il 1 '(OfSMM 
^S«H 1 1 0 0 iJB2.0lB«*^F-S«H 110 1 fi, 

ff, IE«t^?-SS©^H 110 4±ro^V7 , H 110 
5 t , i^Eif-7H 1 3 0 0 y — KH 13 0 

[0044] f2©7WhH1400tt s MM, )| 
$0. 5~lmm<£>— %C<D&1$:MttXh V . mTL&Tfr 
5i" (AI2O3) f©t7?7?^ Al, SUS^if 

40 Hi 40 0©w^(4, z.fib\zmfeZfr*h<r>X'tzt£ 

< . IE®:§ii^-StgH 1- 100, HI 101 *5 XXffg 1 O 
K»I 2 0 0 ilBI*«)*»«**r*U 

[0045] tLt, ^2©7*U-hH1 40 0lt % 

lcoyu-hHi 2 0 0fcttftH££frfeJHia>Gftai 

T-SKH 1100tl2 <Df2flt^^«tSH 110 1©^ 

5. ^fc; % 1 ©fE^^StSH 1 1 0 0*5 J: tffg 2 co 
so Etf ^IfiH 110 1 if ^E«f-7 , H 1 3 0 0$- 
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spBtttm^SBBST?* 5 <£ 5 K v *Jg l ©y hHi2 
0 0lCjg2©&*JfHl 2 0 3 K<fc iVC*i?K 
m^,Se^X-^7*H 1 3 0.0Olffi#S3OifgH 1 3 

[0 0 4 6] |g 1 ©12^1^-StgH 1 1 0 0-*5«tO ! ^2 
©f^mi^tgH 110 1 tltE«f-yH 13 0 0 

(ommmmwM^ ni.©*titsi c^m^o isxn^2 
^m^sa^x-^m^^H 1302 tumm^®. 

^y^Hl 10 5 i©g^g|5©XMfl!lifBSi^iT-S« 

[0 0 4 7] £ fe^m^Sa^-T'H 1 3 00 ©SS^ 

ii^Atl^H 1 3 0 1 IrftSl^^y^^ }-S«H 
2 2 0 0d5, ^tt^m7^/VA^£ffl^Tf&ffi#£;ft 

[0:048]-t L-CmmiB^X-^H 1 3 0011 |g 2 

o^i/- fH 1 4 o o\z.mm&hz>tm&fK y n©^ 

l/-hH1 2 0 0*Jit/^2<O7 p U— HH1 4 0 0©- 
WffifcftoTtfO fltf&iV JBlOT'l'— hH1200 
©fllltf 3©g*lHl 3 0 6(;i!)Sf ^iv5o ^ 

2©«jf#Jtt. SS*Bfc*V*S2©ilM«i 
HI 2 0 3Sr7f^L#5fc£t>l-> m4*9&&&rz 
t©»fU\ Sfc, I3©S*IH1 306I1 #J 
i#^^«MB4r±ja^i L-fcJ¥$ 10 0 m mEAT 

[0 0 4 9] ( 1 - 2 ) -Y *>?&&=*■=■ y I- (IMktttt 
&#&) 

^y^MWH 1 5 00H Mx-tf. WJffijft^K: J: 9 
J&fcSax-C^*. iWMWt »«W»Hft*rlfil±* 

[0 0 5 0] El 1 , 0 2fcl^-rj; 5fc, 'f^^^S: 

**J"*j&»&IE»Sl«-«3' FH100 2Wy?%i 
<fc«)<D-r^^#t*&3.= 5/ 1-H1 0 0 3©— «J5KaStf 
£>?K «K»fifegB*tH l 6 0 oasg^ift^&ix-C, -f 
y^^^A>bIi©'/i'-hHi 2.o'oi:I5^y^' 

m&Hl 5 0 l*S^$tbT^5. 4*9 9*9 

hfa^-rziSBofi/vntete. ^^©^©itAfc 

V5<'fc#><D7 j >v9 — h 1-7 0 o 3 ft* 

ih-t-5fc*(-, v-— ;V=fAH 1 8 0 0^t$hTW 

[00 5 1 J-*fc, Kft~y K*-hy yVHX^^ 

fc. *■©!£* tf-f KH 1 6 0 lVlMk—y K#~- h y j/i? 
§,^5, Kir ;/ .f u;<-\z X <0 *v y y^»w36*BJ£1-£ 



=¥r y y^©^©^*^^®^ 

T&H1 5 0 9, Y^|S] 7^ Ti&j£;tffr) ©2? 

tSTSSHl 5 1 O, Z*|6] (■<( *9otttiJjft) 
STgSHl 5 1 1 SHU*. TV 3. SB®*TF3-=y 
. SHI 0 0,2 .©«$*=> *9 9 KS&H2 2 0. 0. fcffiflHfe • ■ 
*B^i"«WfB3£*BHl 5 1 2'SrWU-4SHf-B)£«H 
15 1 2*5j;t/ J t©Jllffltwtt^(3Dy.^^UtbH, .SB 
T-B^SBHl 5 1 2Sr^-f5®©HiJ14SrKit>TV^. 
io [0 0 5 2] (1-3) 13®— y ht^y^ft 

y hH 1 0 0 2^y^fi^=y hHl 0 0 3 K1fe<& 

\^£bK9*9*/l>9—H2 ooo t^-g-fs^fcfci 

[0 0 5 3] ffi«Birf-:*=y hHIO 0. 2 ©>f V^iKI 

p (licyy-hHUOOw^y^ilPHno 

1) i^X* y hHl 0 O 3©-Y ^SSJiP 

(«EfcJBjftSM*H 16 0 OO-O-^igaPHl 6 0 2) 

g^yh i/-;HlftH 2 3 0 0 VXtfot'tlOUW 
SrJE#1-?> t*XH2 4 0 O-CB^-fT.So r.©l£SBB# 
fc, lEISk*-^*^ y 1 0 0 2tt-T * 9 V . 

. ©x#ftu. Y*I6], z#fi©*iWfc«fc*l-LTjE?*fc4fc 

[0 0 5 4] -tUTlE**^^!/ hHIO 0 2©!^ 
3V*;? hS«H2 2 0 Ott'O'^W^gBWH 1 5 0 0 

©-Affile , «ffittftftt"y (2^-Bf), iSSHHSmSfc 
^•KA2>rW) fcJ:9ffltft»£ft*.BjeS;h/5. B5& 
30 *ifet LTf*. Mxfi, 4*9W!&m4H l 5 o ofcR 

^:©te©B^#iS5rffi^TB^bTt>S:V\ 

[0055] Jbt'fy^MMHisoow^y^ 

it/^-g-^Sr^ tJvv^-H 2 
0 0 0 ic^-g- S*tt-fri-5 - t K J: 9 , IE®- s/ KH 1 
0 0 1 t»» -fy^MWffl 15 0 

0, aEKJ^riSttWH 1- 6 0 0 , 7-(/V^-H1 7 00, 

•y-/w^AH l 8 o o^felf^^JxS^^^*;^^— SB 

fESSS^StSH 1-1 0 0,. HI 10 1, W,\<0-fU 
40 - KH 1 2 0-<K Sdi^S^H 1 3 0 0, %2<D^U- V 
HI 4 0 0i»fe*J«**b5E«all^»fcA*<K*"Clff* 

[00 5 6] (2) lEft-y K*- f y 
so 4 *9^mai)^mm^-y. h'(Oi^ a 4 * btitc 
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7^;^-Hl 7 0 0 b&mZth, ■<>■-? *V^|*3©^ 
l/t?fr>('y9m : &Qti*bRm'^y Y<D<<>i>Wi&YL 1 5 
0 l^U^lffl^W- hHl 2 0 0£il<9|§l ©IE 
mm*&foH 110 0 ^«^$tt5 0 
[0 0 5 7] ^LT, m^^m^H-l 10 3 t tbttJ 

phi i o 7 <Dhz>%mmzj imtfe&ti. mnm 

fit^Hl 1 0 3(c#x.fe^5^^/v=¥-»CJ;o-C 

[0 0 5 8] mi&m 1 ] ' #38W©Hi£#J 1 {CO^TIH 
5 ~ 1 2 5r#K 

[0 0 5 9] 05 itt&mm^^ V HH 1 0 0 2 ©ggB 
#j5?m5Wffi0^ El 6 f4ggBM5W®E]-C;fc3c 

[0 0 6 0] 0 5tr^i-J; 5t-, H^SH^-^H 1 3 
OOlt *i/T r ^V^Ji322^3®1i^(c:/ioT*3!5, 
Sill:^HU'O'<-^7^A'AH1 3 00a > ^RJ 

}c^?gH 1 3 0 0 b, SWi y Uv 5 * Mi 1 3 0 

0 c tV>5fl?^t?*>5. ; £©fll^BSiS^— :/H 13 0 0 
Ic:f4, if l-©lE«k#^-»KH 1 10 0 tm AS*lS-5*/< 

(MP 95) HT&vJlt2 0|BMraE&Hr 

1 0 1 ^#A^tb5-r^^^*— />H2tfmi-tbH, 15 
AlH^StgH 1100, HI 10 1 ©AyT'H 10 0 5 

t^^s-ryt-y-K (««y-K) hi 302 

[006 1] UT. *iat«©B«*-7-*= y h ©SHft 
#*fc«rl8 9 *s .fctfia 1 0 LTXSHlBJiltt^-f-^c 

[0062] tL?. &i&£xfim2<b&&m*mm<o®: 

[0 0 6 31121 0^5,01:6(4, f 1, 2©iB&S^F- 
5. . 

[0064] if, *ti£ % 0s*rfi2ii oic . 

5 ^ l4&JS^a> b £5 SIS 1" as*! l > h to 5. 

1 0 0 6 5 1 . £ © 4 0 ttmm 1 »*o WLmm&m&n- 
• {tffl t? # « . ■ Jiiastg 1 -hfc it, ' m*i!R£&*"?- *> 3 v * 

t L,xm,%.f&£&m*&m^hfrz>mz&^ 

*4feiBS-&(!ta^*/i"¥-Sr*^-t-5-6 M*f4\ 



/4 

[0 06 6] >&*5, £^fj©^2 [Cf4, ^^b^-^Sr 

[0 0 6 7] niofcittvvc, 'fy^MofcftcfflP 
SB 3 SrStg 1 ±J^«)IS:ttT*5# : , S«a*J: 9 W 
fifciet-SWWfrWwiUfc. l£§lP^ : 3©7£/&t;i:fcV>T. 

io f4, :£«i ^5tsrjf^-e#5#©-c^ri, ^-rn©^ 

[006 8] *t>5^V>f ^«J»'D*WR i fc^rit-e- 
P ilR)tffi^it-Ct, 4V\ 

[0069] #:<^-c, in 1 1 K?jk-t£ o ±e-f 

[00 70 ] l^* hS©^©*jfei LTf4, S«± 
(d'f V^^P5SrK»tfcS«S-Mffli-5^^f4, ttiR 
3ttt»|S|-*a[a'*»3Mfc*» U P^E.T t£2<D7 4 /Is J* 

/vAt L,Tf4, : ^y ^^/W y/ c tvv^ hv, dfy t' 

f4, ytrntwuzftft^Hb-syot lt©^i4 §r 

[007 rPSfc, -fy^MP3 fc«ie-ete*T5itB' 

[0 0 7 2] £©4 5J-, 'C^«K^-=y^L 

fc*»isrteJ!c«rji«-s«.4 ±jc, m i, 2 tc^-t-4 5 tc, 

so ^)-5 c 
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[00 7 3], *mMMKm^z>&mmm 5 mo 
^tk&h-s. wmrnvsm s.t ut&, << ^tutma 3 

5 r £ d» £> > $&%'&.(D hmit&t. uv v , £ <p. «fc 5 4iS?fc 

* r ^ & , .• * # * ^mrnnu t -iryn&mk 
*ru t^m^tf*^mm&%&fcxmfc'&xibfo ™ 

[0 0 7 4] Sf, ^zK^M<0#^*V»^Eg>ffc!& 
UT^W&Sc (ST g) tr^i-2)fc«), ^3tWt U 
W^Srffl - J: X\ TfcPJti- <fc <0 *.ftvl^MM 

[0 0 7 5] ^"Itg/<f»HgJl±}-^«tiii«Sr^i- 20 
if ^3— Hfc-ea*rifrt-5 r h ^a* uv\ . 

[0 0 7 6] #Jg|3— f^^Sltftfe5^tV3-F 

[007.7] r r. t\ ^^rnnwmmm. 

411:7.7.5' hjK:£jft-t-&fcti>K:, ^tr^a-MUMc** 
*»JB.«:}£fWU:*fr UT 3 0 ~ 7 0 w. t $ h 30 

fcftj; U < tt-4 0 ~ 6 0 w t %OWft«)SIS*5r t 
J;. 9 ^S^ilie 5 mm * 7 7 y h t-f 5 r t *ST5TIB t 

[0 0.7 81 ?«Wli«lcfflv>«ftHt5ljto***MI«i - 
UTf4\ .k*^7x/- /VAir^t°i?,t3 t Ky^i^RJ© 
«)©5*>^fli?*5i*9.0 0KlOt© v ^7*ci*7 
7 1 / -/VA i: 31 1?^ n t K ]) > t (DfcJ&W. 7m/ — 
/v/.tf? 7 ^ fe 5 1/ Mi o - ^ ^/-/v / *'7, ? ii' i ^ t* 
*o.fc K!/VtOSJ£*. 0-161973 
43t«U 1#@BBS6 3^2 2 1 1,2 l.*^t«, 4SMBB6 4- « 
9 2 16 #M¥ 2- 1 4 0 2 1 9 -§-^#^|S^f:. : 

[0 0 7 9]< ±IE^#*^JK&8Mb£**fcft©3fc# 
^vS^P^Jt tttt,' 7f#i^3- K=<7Aifc, 7?. 
#K^^^— [J. POLYMER- SCI :Symposium No. 56 

383-395 (1976) #f&] •ttW&3&H&£t#to.S-P - 1 
5 0, SP-17 0^SpffcH5. 

10 0 8 01 ±1B<b**d i b4;SflR3ttt*W#' 
J!gS5^*|-L-C, 1Hl'3t^t±5l!:. 6.*frl, so 



[0 0 8 1] /<*-V«#tt:, fem-f 

mtemvffiitmmi^fr^xmftm.: d e e P -u v 

[0 0 8 2] #Hi£M<£> / XA4tt±, ffiifi^ 15®*^ 
[ 0 0 8 3 ] #a0fi«fc*SV*-CttJB / XA4f©» 

[0 0 8 4] #L<IEi-i, *.9-ffl/X/u*f.fi,- ^^K 

W£< W&km 6 0 (mPa • s) iflcU lE^b" 
i/a— ht5I iT% ^2 5 Aim<DQH£rll5?.L-0-> 
5. BkfcHLtlt ^/K^v-^JSg^ 6 0%C 

^v^>^«riFlK2:U »«Srlfiii2 0 (mP a • s) 
i: U, 3H]aiaT^b°^=i— KtS^tt, ISl75/im 
©OHS-H^LT^^o. 7fya- >^f±, Bk7J7-- 

[00 8 5] r<D.<t5^> Bk,^^-®!) 1 ^- (!7 

^.j — t*o/x^m*> mm(omytmx<D;<<?-->' 

■ W±«S < x 114 5 O H ^ ^-OlST'f^StS r h ft bI 

iet45. 

[0086] r.^T,.. r.*u^-e©x^tt, -f-^T^^co . 
.7* hi) y^9y^-ms^m^x^m-^t>^:ft-^tix 

»ciS C ffiiS-T 5 fc £> ^ ; ^JPf^toil 5rtT o tti 

u\ i^-e, Btrx6©rrt<, ®yt&.mmmm itnm.x 

[0 0 8 7] ^t>t? N ^^-vR3t$^fciS53ttt«a«f 

: ttttwtrnt a ©5iiftB*fc mmz+^? $m^B^t % w: 

y MESAS' KfUT«[ffl$*oSfe*t)^:«I»rli#or*«f 
» i UT, H lx 4l£7jH~<fc 9 tClS57ttt^®#l|gS 5 CO^r 

»J»X * - ^ 4. &a U (jK^:tS»rt><< ^ - V 4 
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(mi 5) . *fc, ®5ttt*a»nie'5 

mm 4 t #fc»ffi $ y X/H*g (cttaS^a fe 4 
[0 0 8 8] -WJ£ l,tc£ o fcj|MMS**r±H' S&StfSfc 

5. 1>*>5Aa r©4PI-f*^*S9SK:aaHipr»i-*x 

[0 0 8 9] r(D«t ot£M5mh LTtt, Jt5c^Sr* 

[0 0 9 0] roi SfcLTT&fcL/c'f V*ilt(g:j3j;tJS 

*©m^6tl^-a- (HSHtf) trl^oT-O^S?** MB 
^K#»j*S.li5 (Hl6)v' . 
[0 0 9 1 ] #5HJfcfi8«|-cfi, W V* Ottti P ©flfcftfc 7 30 
*hyy^77^-tJ:oTtTofc^ #36gUttc:;h,fc 

R5:t4<, ^^^^^iw.ot^ mm?? 
-rsm-a-i'tt, ««ds«jig^^-^-c«si$^Tw— y 5 

*H*©*^y KSrfttti-Sr itpIfigi^S. £b 

m£hz>tmmi-Mmi*, : hiioo, hhoi (# 
7—s Bk) t Ute&mcmz-os i >7^^- (Jf^&J 
62 5pm) ^^ttit), lEft*^ BR#'-«*- = 
^X£*v, yXMttf^**— =^$*Lfc**/N— 

©±t; /<^7"S:»j«i-S 0 *«JK 

[0 0 9 2'l~*|Qt«K*S^T\- ft 2 07V- h H 1 4 
ooit *ltrtcJBi'©7'w- hHi 2 oo±fc«*3WK: so 



iOWOottfettrvvft. :©i2O7"l/-FH14 0 

0 ft 1 , ft 2 ©IE«*?-S«*SA5 i 5 fcftsWR 

[0 0 9 3] W9o»tS«K:flr««fc«>**t, Hit 

fltfSft 1 ©T'u- hH1 2 00O, ft 1 
■7-StRHl 1 0 oasfl,5«)ottt>it£^# £ =jK 

■KJ^JWi^y 5KJ;9, il<9!Bj|^liHi 1 

1 ©Eft^a&KH iiooit)'> UiZ-mirX 5 1» 
^SSHl 1 0 0SrJfi**b, UVftS-fiMJU mJlE 
SHI 1 0 0 5 KLT:i3< 0 #cK, ft 

2 <Dmmm*mm*mmv>ijm-?mmm io^h 

2 0 0iclfi9o»t, 4asfl:Srff5. roi*. #HJfc0iJ©. 
II, £2<B«^*?«tt£*ttl;:£;|g(DV* (yX 
A-fl-fcKKSMW tfS|DC&©T\ 79^ y X 9 

[0 0 9 4] ^{C, DMB«1\ ft 2 4>lBftlK?-$KH 1 
10 0, HI 10 l, j2®7l/-hH1 4 0 0«t) 
oJj - tjtvfcftcoXl^— hHl 2 0 0©, ft2CDXu— h 
-btc, fuiSftlXO:ft2©|E^^ ; S«<D«^«^gl5i: 

V\ m^ga^-XH 1 3 0 0=Hgi»3iJ££i^Tl,!;9o 

12^-XH 1:3 0 0(C^tfeHfc®Sy — KSrJRia* 

u- MiJ^^raDftl £:ft2 0fE^^S«©^VX 

[0 0 9 5] $ fejc:, lE^-T-StSH 1100 ©m^H 
110 4 ic^y7H l l o 5 t . Mir-7H l 

3 0 0O||«iy-KHl 3 0 2 i©«f*SBSf»JIBfcJ:9 
#Jk LT, ^ft"73- h LiteV^i 5 LTV>5 0 

[0 0 9 6] H7tll, Ba■2^t3i%S^^TV^Sf^•l, 2© 
XU-hHl 200, HI 4 0 0, ftl, 2<DKfi*Hi^ 
S*6H 1100, H1101, m^gea^ — XH 13 0 

[0 0 9 7] *HiSM^*5V^T, ilC^U- hHl 2 
0 0*5j;Otft2©Xu- hH 1 4 0 0li7;v5tS!t'i) 

9, mauettt7r-7* (7i/^vy^7 , yyh«» hi 

3 0 01*, StfE©ii9, -i-^^^yVA, AfSSiR. y 
1, H2#l8!tt$>*U ^y y**irfc«tty — KH1 3 

o 2i>mmuxv*z>- 0 • 

[0 0 9 8] *HJ6W©ft 2 CDXU-— h H 1 4 0 0 fi. 
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#-(0lt<DW-r*3j t) , IB^^StSH 1 1 0 0 43 X. 
TJ*H 110 1 tfff?<£ilZ>tclb<D'Xfr 2 trffiWWbftX 
.*» •? , S*U CDT'U- KH1 20 0 tC««^HT@S$tU 
TI/^ 0 m«,Ba«^X-7 ,, H 1 3 0 011 

StgH 1 1 0 O&itfH 1 10 1 %&tiiirZ>ti$>\zBl$. 

^3©itlHl 3 0 6lCt<9^2(D7 p W-KH14 0 
OtS#$Jlt^5„ 

[ 0,0 9 9 ] &mMm<D4 ^9 y h?5^tt^*i^ 
Tf4, 7*7 y9^y Ki, *7-^-^ KWM^Srl*]— <£> i° 

[0100) ^MteMX'te. HulSL.fc«^©-r V7 5?* 
v hK^-y Kt'*5^T, Jg 1 ©IE$i?iST-*KH 110 
0 & m^X 7 7 -y? 4> 2 ©tESilli^- 

g&H 110 1 Sr^T, v'TV, •v-tf>'*\ 'f^D- 
©3fe©* 7— *s9 $rtbtil^-S:5o 

[0 10 1] fg 1 tf>fEfi**^F-««'H 1 10 00/ 

X/H#j5fcf4, ^-«3 00 d P i -cm ^{fe?£J&©pfa<fl!|K 
/X;vas=f,feWw8Ee£av 6 0 0 d p i ©iE^fff^/S* 20 
#Wc£*uTV>5o 3f§ 2 ©fE^fff^-S^H 1 10 Hi, 1 
orog&Cl-f y^»PHl.l 0 2^3o^ttfeH, -> 
TV, -7if -foin-ontttiPH 1 10 7^ 
600 dpi -C=p^^fCiEe$^ 1 2 0 0 d p i OIE 

fi^y KT*f4, ^75-^ffli*7- ffl<75 2-o(D|B^^- 
g«H 110 0, H 1 1 0 1 Sr^tiaif**^Bfi«i-5 
fc#>, l*jC©^l(D7"u — 1 2 0 0±(CMIB^^ 
SiHllOO, HI 1,0 1 £^f&LT<05o IB 

^^y^.;? MgH 2 2 0 O^IgEiT-yH 1 3 0 
0 £r, 2 ocDlEitlST-giKH 1100, H1101 T** 

[0102] *Hife^>l<D'l' V7 i?* y ME»^ y Kf4, ' ■ 

9 hS«H 2 2 0 0 t 
igc£*b5o ^leifiWoWEJWR^SKH 110 0, HI 

io in, 77y9mt% i 7— mtx-vkmm&mttzx « 

VJB2©IE»*^*«©ti:tii*a;«:KWi-5ttWBlT*) • 

[0103] 2.©IB«* : F-»SB 1101 

\,^t>j$Z>/<7'jV<x/i'— it^y hjjiZ (BT'J^A) co-f- 

i o i o 41 mn<Dy<yjup^ v cb j <o so 



20 

H 8 fc*i-J: 5 fc, skfflP-lEfikjU^-MiEiSt (et 
UP il*H***©*«I9i) OH#Jfc««J* 

< , iEfi**^ (mSUIMKft**) H 1 1 0 3 CDjPfffitC J: 
•S'f >9^m^. :©gfSAW I f»K3B^Ur. 

U BTJ^Si©t&, 08^i-«t5|-, thffiP-IE 
**^M^OH#JfctfcfH)«^fc»^ sS^T-H 1 1 0 
3©ini!fcfcJ:*.<f -YV7£»±ffi 
tt>fcro«*flAW:-f I td^etttiPHl 1 0 7& 

[0 10 5] rcDBT J*A©/X/K4» P±fflPffi«S 

oxpttnp-iE@:i(i^ffiBt (oh) ^etmavdin 

KWfctf UVV Milt' 5tm*Vd=^5 p 1 

-6", 5tfflP-fS®:^raBEStOH=2 5 urn, ttffiPS 

aSo=2 0 0^m 2 (Ei*=^16,im) ii"*U£4 

v>. 

[0106] — ^ 1 <9&ft* : ?-'£«H 1100 14, 

jgtd-TS^fet-, -fy^roo±aitvd^»3 0p ncl 
-cv*3. BT J^Stc J;?) r©etmfiSr*^;-r5fc«)tc: 
14, PtmP-fE®* ; f L ^SgPtOH=2 5 nmOif, tb 
tl) P 19 S 0 = 1 2- 0 0-m m 2 . (IS * =ife 3 9 ^ m) t 

aWPttBfl:Srjt^i-Sfc«>iC{4, 35/jmX35A m?l 

«cD7<soiafik«^ hho3^ 

^fc»*;KtffcfcfcV\, PtttiPHl 10 7«SfE«* 

?hii 0 3in*#<45o-c, etw$n5«i(f© 
EiH4*s^t?ix5o BtUi.P-IE«* : ?-MEl(iOHSr*# 
< -ttxtfntm PISSO Sr/h$ <t5ri 
«EiSSiS^ s 7<^<^5fcfe, $e>fc*:#*|B«!*T-Hl 
10 3d5^giJi<5, ©«j|S*»fejff*L< 
/«£i/\, -?:rt?*|llig{f!lT*l4, 7*7-y^ffl©^l ©iSft^ 
T-S«H 1. 1 0 0 14, B T J *iCt?»4^ < ii^O B J # 

^5r«fflbX^5. -tLT, Btajp-ia»*^iwi®to 

H=70~80Amgi, n±WPffi«S 0 =6 0 0~8 
0 0m m 2 m&<D^tmz LT^5„ 
[0107], Sfc, *'«iSM^C4oV^T, 5felc5zfi-<fc4 5 

JtftiJ 3 0 0 d p. i mm 6 0 0 dpi) t 
6 0 0 dpi (Mil 2 0 0dpi) tR4otV>5 0 
r.ni4, 7*7 -y^, *7-t fc(thaj**s-tix-eixjfi3 0 
p i ,, **j5 p i tmtez hco<D, t'hbhffl&tiz&m 

(i/^) xtp^mte x bK-rz>%,xfoz>« 

[oio8].-ifc, -< v^roPttbS*5^:f<S*5^, 

? . :[ 0 1,0 9,]i0O*.'ff *Hife#ICfflV^/t7*7 y 9 ' , * 7 
. 7*7 J/ ^ : ^ 2, ,( P .a. • s ) . *iS«77 »■ 
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4 0 (N/m) 

*9- : '^m m2 (Pa • s) , *E3S^/ jj$ 

3 0 (N/m) " 

if 5 t^Srfflv^fCo' • 

[0 110] Ut)>U #3g9§<Z>--f >^^y MBft^y . 
Kfcffli^fcix-SW J'y ±1EffettffiOW KIRS t> 

[0 111] ^LT. r<Oi5^/i'v'=5'hE®* 
#U -Y^fctt fcfcfcfcttft) ^BE-ftsi-S t i: KiJ: 0 

mm —J%<n% 2 <£!E®Si^S&T*fii!uiE©;i 9 « 
[0 112] Lj6»U ^9j/^ffi©»i©|E«*^»K 

[0 113] o±m5§£KBLTfi\ %9mm*$£ 
[0 114] «(ra©»tm*ietiijjS«fc**JSi- 

SfcfejrfiqtmP-IB^^raKfilOHttl 0 0 (.mH 

[Oil 5l-Eg|9teS%-*-J:5»^ *5WS«©>f^^^* 
y MBft^y KT*tt, IH— ©^u- h (^ 1 ©:7V— h 
HI 2 00) #7— -*V*ffi<PBTJ:£5e<DfE& 

1 1 0 1 i , ^y^^'loitCBJ 
^SCOEftSH^aSH 1 1 0 0 k SfflfftUTV^S. 

RCMmEKH 1100, Hiioitt, etm 

B k 

1 1.5 0.542-1.583-1.167 

2.0 0.479-1.146-1.667 

2.5 0.354-0.688-2.250 

[0122] *H^!lT?(±s Rfl&tT-X&H 1 1 

0 0, H 1 1 0 1 <0«*©«Bft3H?-H 110 3 

v 5 ^ y ME^y K*-T?©BI»f -emffi&T 
tmtkirZ, *ixfc.fcoT\ flBft*?££Hi 10 0, 
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l i oo, hi i o i izm&ztiznMnBti-zmcx'h 
[ o i i 6] m cmmmfr t?*ie»*?-x;s*h i 1 o 

0, HI 1 0 1 ©iEftSH^H I 1 d'3Ki««E«rSIEU -T 

[0 117] *9EIK0!K:*St^-C\ Bk\ -HJ — hhf-v 
■j<DWgm>m$, 1 9 (V) t»5„ Jft, Bkfflt- 
fr-YXtt* 3 7>mO, nfctH P \&%W.X*%\tm * 2 
5 Amffctl, <Dfc — * — 2 6 m 

□ tb'aPfiAMt?S»i^l* 1 6 d'mffcS. ' 

[0 1 18] ±IE^y KWSEKj^^jigtt. v-Vi//w-? 
/W*fBS-t\ B k 1 . 4 ~ 3 n s e£-C*> 9 . 7J 7 
-##j0. 6~l.-lMSS'-Cfc5. Z.<D/<>V*m 

^ v 5 ^ y hffifik^ y KOffieLffi-^, Sttil 9 #* 9 

©^/u^WOSrS^ • ^ yi' v'x y y KfcJ^ 

' * y MB«^ y KO t -^-fiStWSrK^St 9 . 
30 [0119] HRfti^ /^^*B (Pw) t, etttiaSft 

(v) ttin&vm}^ s<;uxm (pw) 

on; tiittiSft (v) !^T*SoT<5. 

[0 1 2 0] ttoT*SOt^Jfc*Sk^TH:» R±ttlcDi|#'tt§r 
-fr*?*<5», y^/v (w) ^^ifflttv^. «T 

[0 12 1] w<oNFy*^w^v^fi s 7"^^-^ 
* s) -CfcSo 

v-></^ y'lT'A' 

0.625 .'. 0. 250—0.417—0.500 

0.-917 0.167—0.167—0.833. 

1. 000 0.125—0.083—0.958 

h 1 1 o i fcPpjp-stuamffi&sT** o etta**sffiT-t-5 

T-Hl 1 0 3©»fcJStTK»^/i'^«S:aCJELTV^ 

[0 12 3]' rhE)«3^Bo«*(i, IB»S«*^ 
*ffl©S^^>^ ^ FX4SH 220 o*i 
so Ki^x-^H UOO^Lt; #ISftX?-£&H 1 1 
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oo, HiioilcftilS^W. -©4 otmj&*$km-- 

-rsr t\zx <o , ; lEK^o^sre^^-s^H 1 1 
oo, hi i o i^..0n^^^-^mx<, ^o© 

= * h T-ffi^-r 5 r t J&s.pTtg £ & o x \> 3 „ . 
[0 12-4l.*fc, - © 4 5 &flf$K 4 0. PP.^IB^^fT 
ofc|g?©|g 1 coiESSftl^atSH 110 0 ©?&£*? 4 t/Jg • 

2 ©ie^HT-S^h lioi ©?agi;iovxiB,gil1-3o 

35. 1 ©iE®*f-SKH 1100 CD^tc J; 19 Jf^j-^V-x 
^-10% (2. 2W) T-IBfifeSr^ofc^, |g 1 ©E 
mH^S'KH 110 0 ©fijc±#(44t, ^ 2 ©12^:11 io 
flgHl 10 lcm*±#(4 2'CT*feofc„- ^(C^2 
©IS^T-S^Hl 1 0 0 

% o. 5w> -eia^sr^ofc^, w,\<Dumm^ 

110 0©i§jU:#f44'C* -S5.2 ©fE^f^PK^H 
1 10l©igS±#li.6'CTfcofc 0 Jgl©fE 
ii^SKHl; lOOtJ:!) W-^T^-—^ - 1 0 % 

(2. 2w), , m2<Dtmm?-&iRHi 1 o 1 ^4 ►>¥ . 

i&T^— 0% (3. 5W) T-iEte^trofc^ 
£\ H 1 cD|B»mT-S® H 110 0 ©i&£ ±#f4 7t, 
i2©|ES* : FISH 1.1 0 1 C0aaE-h#f±8 < CT*foo 20 
fc„ r©4 5JCv ^^H©g«K^&5fl!*£;tiP;tT 
t> J &^- : e*tuoS«©?aSMtt2 , C©*-C-fc?)> H*]-©Pt 

[0 12 5] [HJ£#J2] -■-"^r±IQ(S«|l Offline 
&5gB#©^$:II]l 7— Ell 8 Sr^BiLTtftKi-So 

[0 1 2,6] Ell 7\±W,2<DUmM=?r&®L<0^.1&®\*^ 
-fhwmn (a) ttJESEl.-Hll 7 (b) f4HrEEI 
X*fc5o *fcBI 1 8 f4r.©IEflkiii^-S«Sr<>"^ v 5 ! 
. KIEFS' V\zm%-&A;tmX*ibZ>o :.. . 

[0 1 2 7]#llJfe0lJ©> ^-fEffiHCffiffl 1-3^2© 30 
iESS^g&s ■oofi < :.Bi 7 (,c) l;:ft*Lt^tJ; 
5(c % ^yv^-^^t bxom^^^ (IB 
®§H^-)v 6 5 Z-atf&m 6 7 t , . tihttl P 6 1 Sr^Jafc-TS 

B*'(i< 1 OOCi/U a^ltM^, St56 

7 if?- 6 5 ©?J, #?iJ©m^, 

5SrieS!)-r5fcfe©igii)lH]!&6 3, fl-gpi 
SJgEi-2>fc*cD3 Vi?^ h /•<-;/ K6 9, §EtbH]Sg6 3tJ- 
iOta^^^ K6 9$r^-t"SSE^6 8^¥* 

^Xnir^trfflVX^J&^TV^,, *fc,. *&6 7 . 40 
{4±*E©SESb[I]?g 6 3 . mmM^&m^ 6 5 . WM 6 8ft, 

^JiP^5olS'Jtfe^ ^n^r*ix^-r?>n±aP?'J7 1~ 
~ 7 3, 8 1~8 3k^SrS«-r5/cfe©-r V^W^ 
P6 2, 6 2 a £^J&LT^5 0 El 1 7 .(a) f4- 

S&6 7tCl*fLTIllS^^^-y y+X-7u- h 6 6 W 

h 6 6«±«3ttt3 i #*'>'«flB^J**^ 7*+yV^ so 



[0 1 2 9] -.SfcfHMreSffS 00(4, h'< 

2 , 6 2a «?t4-r >-^^3L= y y-commm&tttt 1 

6 0 0©^^)ffi&£;frLT&&©^>'?£r''^ 

[0130] Sfc*5«fcfl!-<?tt\ BfcfflP 6 1 ttHISciSlT 

fctt ¥ff ftBttil P?« (ttltttt) 71-7 3, 81-83 
Sr»J*UXV^5. ,C-T?v Ell 7 (a) t*JV.>T, BtW 
P^iJ 7 1 — 7 3<p-ttt-^tuEB±^fe i#S<7?«±ttiP 
»4, 12117 (a) ^-f-^PP^IfiJ^b.-C— &bXV^ 
5o r©<t 5(-> IBflk^y K*— h y y^E»«11«P 
* tt-C** * *u 5 * © jfeS*i6i fc H L "C » . St Hi 

p?ij 7 1 - 7 3 »4, -t^n^is-rsstm p as - — 
<t 5 tE^j^tuxfe •? , .%\ ©p±ta p?u» 7 o imj&z 

P±HiP?iJ8 1 — 8 3JcoV-T'bPtHlP? | J7 1 

- 7 3 h w\m\z.m<i $frx» <o , .eta am 8 1 ~ 8 3 k 
iotli ©etffi P5W 7 0 4 5.^^ 2 ©at 

HiP3F!]«p8 0iS^$^-CV5. :. <- • 
[01'311:©f2 CQfE^-T-*« 8 0 0 14. 1 

ffl Z X/Vs M-.iM ^ i< 9 B / Xfc t V \ 5 / X/vBB 
IfcfeoT*sD» Affile o o d P i -e=FJMKteffi1t £ 
iv v 1 2 00 dpi (DniMmi-tm^fiX^^o 

[0 13 2] tibi 2-p©RtH3P^lJl¥ii4 5 6oO 
efcttiPJIfcovv^ *t^iliJ©P±HSP?iJ7 3, 8 3t?f4 
v-TV (C) Sr, P±WP?IJ7 2,' 8 2-e»4^if>-^ 

(M) «fci*JHI©Ev^lt»i-*etfflpyil7 1, 8 
i T7(4-r^a — . (Y) fcotmi-^o -^cDfc*, -fV^ft 
i^P 6 2 a («f*»K:flHt.b*ufr-<.^*«»n) tc{4-Y 
xn — fy^iS, sfisffclfen 6 2a t^t52o© 
-Y^^^P 6 2»CJ4-v^>'^-f ftt>^t-ffl!lW2 
oO-l'y^ftl&Pe 2{C(4v-T>l' -ttu-t'tb 
Y, M, C#^SC©-Y.:x?*l'?a»b#il&*ftTV* 
5o r:CD4 d(-. ^ t l?*0-l'^^tt*&P 6 2.ali2o©!i 

m p^iJ 7 1 , 8 i u-c«fl?*«*&i"5 4> o.-efc t) . 

^.^MP 6 2 a *J4tf7£M8&:6 0 a f4^tufe 2o© 

ettup^ij 7 i , , 8 i ©*ao^».i LTmigi-?>o 

[0 13 3] r©J:5.R:,-i'2oc!rttap3FH»3jsW^t-a- 
: gB^lc, ^:^*ixR : lua«©^Sr!tffl1-5!tHiP?iJSr 
3fe-<,. •^©^Sr4 J *tbTM©l^a©P±Hi.D^J*3 : J;0 5 - 

^P6 2, 6 2; a t, LX© JB5 P ; *5 4t?)SEiijESS J ?»S;§ 
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ufcrt-e, '&imm. (s^^yyM ©m, ibah; 

J: 5 fctf ?> ©3£± SrESih-f5 r. i 3. 

[0 13 4] 017 (a) *5.fcl*Bll 7 (b) 

P±l±SP?lJi£8 0 ttt. -tH^©BtaP»Sr»J*-t-5!t 
W P?IJ 7 1 ~ 7 3 , 8 1 ~ 8 3 ©#P±tti P i$Kra Lfcjfe 
afcfrfflte^LTSWzMsfcb-frS <fc5£x B*~>y K© 
M^S^IrI <#«©»fi\ p±ffiP?iJcoBa?"J*-|6](c-g:-t- 

[0 13 5] Zh\^ .*2©IE«*^-3iffi'8 0 0-Cttm 
^fft^&StiF- 6 5 ©gE?iJ*g£ 1 200dp itU * 
7— ©?&?&*£: 4 ~ 8 p 1 KKjctLTV^. — Hit 20 

m 1 tjrb Lfc^ 1 (Dszmm^&tRH noo -cttma; 

S^^cDge^iJ^Sr 6 0 0 d p ifcU ^7^^© 
^*Sr2 0~4 0 p Uc^bTV>5. •£©£:«>, % 
2 ©fB®£IT-S« 8 0 0 0#*5K!Ri£jfe*?- 6 5 
Sli^y^OUl ©iEASH^SKH llOOOlM 
nS««* : ? : ±5t>/h*<, *Htt[UQ6 10^§t 
31 l ©IEAl!iT-g«7©p±ffiR i <o h'h^\ MZ-t£< 
■77 v?V>m&3 0 p 1 Sr?#5fc«>fc: x SB.l ©fBAsfi^ 
£4E 7 oefctan -«ft»aEUMU.-?-IWEIiok»i 7 o~ 8 

0 /t'm, P±mPffi»SO(i6 0 0~8 0 0 ixnfiXh 
3. — :*V *7-©M5 p 1 Sr#5fe*tc x J?2©IE 
»^StS8WOHtt2 5 /tm, SOIi2 0 0^m 2 ? 
fc5. r©3M$fi_hj/g©|£J£#Jl tPICT'feS. 

[0136] , ±12© t *j 9 ©*J&©Jg 2 

©IE»*T-S« 8 0 0i, UlSfliJ 1 t?tftK b'fc t is Q © 
* 1 ©Bflk*^F3l«H 1 100tSr > Sgico^v — hH 

1 3 0 0 ±fc**BJ£ LT, UlifeM 1 bfc © i H3 
tWjfcWlEft^.y K*~ h y V i? mi 8 #88) Sria* 
&Xtc 0 . 

[0 13 7] SS-lOf 2©Efi«^S8 0 

0 J£©«fti«lft*^-0*flESr^9 v ?m<D% 1 ©|S# 
*^*«H 1 10 0 -hflDmaURHfctfc**© 2 {g©2£«-C 
(09;tfi, Jg 1 ©Kftlii^K&H 1 10 0±© 
«&5Rl£iftfls:cD£&;a5 6 00 d p i , -%2 ©bEAKI^S 
45 8 0 0 ±©««JKiaetJW|Ff-©<i5fl«s 1 2 0 0 dpi) 
2 5KHz\- 1 6«P^WB»SrtToTt#|l 



I9JB& < fltffl-c* ftivi*ufc» b, 2 ©iMafc^s 

8 0 0 ±'©«a*H£ifcft:©*££« 1 ©lEAHf^»i£H 
1 1 0 0±©«««l5«ftfl£O«lti^L'< Vltlfrb. m 
blB»3i&£#Sfc'©{;~ti5 OKHzWST'fc^ /< 
/K*4Sfil.' i'5ii-s£JlTKJl|l*.a-i5«*t*>5. ^©* 
£\ .ftflB©/^^<6{c:j;5*jE^+^x.jfev^ci6, « 

fctt,- 7^7 y>©2f&©/^*R#*B*T?fcS©fcfca» 

o Tec 

[0 13 8] ttis s a*aBRPP**tT5-*6-»i, III© 

m(o% 1 ©i5A*^ssh 1 10 0 iDm&tsxxfim 2 © 

IBffl:^^ S« 8 0 0 ©tfi*f±5S);© «fc 5 fcfc o fc. 
[0139] i-ft-i>*>» IB 2 OCftf^SS 800©* 
i- <9 ¥-i%-r^-7- ^ — 50% ( 3 . 5 W) -CSE&fctT 
•ofd^, * 1 to|a»»-:f-*KH 110 0 ©M-b#l± 
S'C, m 2 ©ffi»^S« 8 ©5fijF_t#f4 5 'C-Cfco 

fc * it, 2 vfzmmi-mffi. 8 o o cowz. z. <o 

a-f-f-100% (7W) T-ISASrftofc*-^, ^1 
©ESi^lSHl 1 0 0©ill±#li8t, ^2©iE 

A^^aets 8oo <om.m±mi 1 o'c-^feofc. r © j; 

5fc, ffi«PP# : tv^pil^±.#©^Uv>^#tc*iv^'b 

[0140 j-*idfc«T?t>, ^m^>i i t wim^ % i © 
se mm^mm 7©p±mpffii:^2 ©ib»*t-s« 8 o o 

©9±aiPffi*SJe^^i^u— >H1 2 0 0©«®5r 

m\toim-tz%i ©lEAss^sigH 110 o©P±mpffi 

©*^5^ E«kfflKlfflV^5JR2©IB»iR J f-»K8 0 

0©R±ttlRffiJ;t) fcSig®^b©iS$*sS5< 4ot^ 

[oi4 1 r w^-^xy hmmmm) mm^, ±m 
' ^i-mwmxh% 0 

io [01421019 »C^-rfEAIgg^*3^T, a 1 
LfclBA^s' K*— h y y?H l 0 0 0*^^ y 5,^1 

0 2\z&m&:!t>i,x&&*im\z.m®&tix}3v s y 

y'Sl 0 2(C(i, Eft^'/K*-' h y y v'H I O 0 0± 

[ 0 1 .4 3 ] * -r y s/ v 5 1 0 2 (4, ^jt**ifi]t;®ft l 

v 5 ! 0 2ttijfeS*— ^ 1 0 A\Z£V) ^~^y— y 1 0 
so 5 . tStbT*- y 1 0 6 fcit/^-Y 5 >y'<A' H07f 
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-yv?i o 2fcta:»*e>;K"Cio5. rtutci'JiS 

fflRl 3 6©ttl5r^t y 0 2±<D7t>-i*#v ; v' 

[0144] BiaWHM'^? y * ©|B»atff 
1 0 8 fi&lift*— * 1 3 5*»b^TSr^UTtf y^Ty 
yn-7 13 1 Srlslte^-Br^r tlcit)^-— hv- h7 
-f— (ASF). 1 3 2i)>h— tfc-fo^f«|*&«ft$^So 'o 

— 7 1 0 9<D®mK£9, iE^s> K# — h 
V yi?Hl 0 0 OWPtaiDffifc^iTStee (y»^h 
A) Srffio-CiSit (M*3t)-..*n«. ifo-7109 
ttLF^-^ 1 3 4W|HlK^J;t9^TS:^LTt : Tt3H 

10 8 Ufc^t?tT*?H5o £ bt-s IE^iSE»: 1 

B«MtfllSr*ll»«J^« 9 m^fcftl- V Kir 

[0145J fc*S s ffifttttt 1 0 8 f±, 7"y > b«BJJC*5 

-V y s/i^l 0 2K:»«SJx*:IB»^y K#- b » y^H 
l ooote, -tixbwqtttlPB^^-v y.y^io 2d>5) 

1 0 8 t¥ffl^i5J;5I^^Ht^4. 
[0 1 4 K*— >y y??Hl Q0 0H\ # 

i o 2©^#flfc»LT&sei-3#isifc*3.fc5fc* 30 

[0147] 

2> hb»^> y :K&«.#«p*?:s 3. t * < , 5 ufcffi 

V * tt/Jv'S ix , y * * ^ 9 <fc 5 SB 

[Hffi©l«¥*KW] 1 . 

[0 1 ] 1&m<r>%WSk 1 fc*si*5IE«^y K# — h 9 
[02] El 1 t^-MEft^ y K©«J*&**'#»&»BI-. 
[0 3] *^^»HlS^Jlt-*5»t.5IE@^S«©«l^; ; - so 



[04] *%W<DmMMl\Z&VZi&V>1Z&%*& i fc < Z> 
[0 5] *?&W(Dmifcm 1 tJSJtiEft*^^ y h © 
[06] #*W©2llSMiK:#tt3e»*^=y b® 
[0 7 ] *$&W<DMMM 1 fc*s»t 5IE»}H : ?-f-= y 

[08] 2mvo4^9&mtt*viLm-*zmim-?t> 

So 

[0 9 ] *&w<Dmnm 1 fcfcttsiB^nf^stg** it* 

[011] »»^«B*-f^^«EIS^->Sr^U*:* 
[012] »««HBJiSr»^LfcS«t©«a:0-Cfc<5. 

[013] fcmmmm\^^?9k\hu<D;<*-i'm%* 

'fr^ x v * ■?> S^cD^S;0T*fc 5 o 
[014] /<*-=^y*$frfc$®W«iJ§&m&L*:g 

[0i 5] «»iiriB!it«UB^4'->'Sr»mbfcX«o* 

[016] -f ^^WI&'«WSrBElBLfca;S[©«t«:Ba-C*) 

[017] *^BJ©Hffi^J 20|2 ©|5®^^S«ro|ft 
0;!0T-fc5c 

[018] *»W©IQfcW2 0jR2©|B»* : T : KSSrffl 
V^iaSk^y K*— h y 5'^H@t*fe5, 
[019] 44Sn«>KflcthffiBflb^y KSr»«^rSB3ieSS 

^s«cd-^j -ZTF-tWR 0 -e fc 5 o 
M?*©RW] • 



l -£K 

3" . B^PpB 

4 .< ■ -fV^ — 

5"" l!!cS«tJSI« 

6 -y-^.^ 

8 . iaiw.*X*ffl«tt 

6 0 JK«t!S« ' ; 

6 1 . ntfctiP - , 

6 2, 6 2 a -YV^tt^P • ' 

6-3 ' msh®& : : 

6 5- ^j^-^mi-h \^x<Dm&MW 
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6 8- %£M. 

6 9. =V^y h^y K 
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